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164471

100 & 300 AREA UNIT MANAGER MEETING MINUTES

Groundwater and Source Operable Units; Facility Deactivation, Decontamination, Decommission,
and Demolition (D4); Interim Safe Storage (ISS); Field Remediation (FR); and Mission Completion

January 12,2012

ADMINISTRATIVE

¢ Next Unit Manager Meeting (UMM) — The next meeting will be held February 9, 2012, at the
Washington Closure Hanford (WCH) Office Building, 2620 Fermi Avenue, Room C209.

e Attendees/Delegations — Attachment A is the list of attendees. Representatives from each agency
were present to conduct the business of the UMM.

e Approval of Minutes — The December 8, 2011, meeting minutes were approved by the U.S.
Environmental Protection Agency (EPA), Washington State Department of Ecology (Ecology), and
U.S. Department of Energy, Richland Operations Office (RL).

e  Action Item Status — The status of action items was reviewed and updates were provided (see
Attachment B).

e Agenda — Attachment C is the meeting agenda.

EXECUTIVE SESSION (Tri-Parties Only)

An Executive Session was not held by RL, EPA, and Ecology prior to the January 12, 2012,
UMM.

100-K AREA REMEDIATION PROJECT MANAGERS MEETING

Portions of the 100-K Area Remediation Project Managers Meeting were added to the 100/300 Area
UMM agenda beginning in January 12, 2012. Attachment 1 provides status and information for the
activities. No issues were identified and no agreements or action items were documented.

100-F & 100-1U-2/100-IU-6 AREAS (GROUNDWATER, SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
information for Field Remediation activities. No issues were identified and no agreements or action items
were documented.

100-D & 100-H AREAS (GROUNDWATER, SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
information for Field Remediation activities. No issues were identified and no action items were
documented.
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Agreement 1: Attachment 4 provides Ecology’s approvals for use of staging areas at the 100-D-
100 and 116-H-5 site. Ecology also acknowledges receiving information that the staging piles at
116-H-5 are no longer in use, all waste has been removed, and that information closing the
staging pile areas has been included in the RSVP for the 116-H-5 waste site that Ecology is
currently reviewing.

Agreement 2: Attachment 5 provides Ecology’s concurrence that a camera and light can be used
to remotely perform the necessary weekly inspections of the two NaK specimens stored in the
shielded bunker at 100-D to meet the goal of keeping exposures to workers as low as reasonably
achievable.

Agreement 3: Attachment 6 provides the “Treatment Plan for 100-D Burial Grounds NaK”
approved by DOE and Ecology.

Agreement 4: Attachment 7 provides Ecology’s approval of the staging piles and sampling
strategy for 100-D-30 remediation as shown on the Tier 2 Excavation Plan drawing 0100D-DD-
C0735.

Agreement 5: Attachment 8 provides Ecology’s concurrence on the logic for selection of
potholes for 100-D-100 as well as the sampling approach.

100-N AREA (GROUNDWATER., SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
information for Field Remediation activities. Attachment 9 provides status and information for D4/ISS
activities at 100-N. No issues were identified.

Action Item 1: At the next UMM, DOE will discuss the potential sources of total organic
carbon detected at well 199-N-165 down-gradient from the 1324-N/NA treatment, storage,
and/or disposal units.

Agreement 1: Attachment 10 provides concurrence by DOE and Ecology with the colonization
plan for 100-N-61 and 100-N-64.

Agreement 2: Attachment 11 provides the “Ex-Situ Bioremediation Plan Treatment Evaluation
Summary for Shallow Petroleum Waste Sites at 100-N.”

100-K AREA (GROUNDWATER, SOILS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
information for Field Remediation activities. No issues were identified and no agreements or action items
were documented.

100-B/C AREA (GROUNDWATER. SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 3 provides status and
information for Field Remediation activities. No issues were identified and no agreements or action items
were documented.
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300 AREA — 618-10/11 (GROUNDWATER, SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. No issues were identified and no
agreements or action items were documented.

300 AREA - GENERAL (GROUNDWATER, SOILS, D4/ISS)

Attachment 2 provides status and information for groundwater. Attachment 12 provides status of the 300
Area Closure Project activities. No issues were identified and no agreements or action items were
documented.

REGULATORY CLOSEOUT DOCUMENTS OVERALL SCHEDULE

No issues were identified and no agreements or action items were documented.

MISSION COMPLETION PROJECT

Attachment 13 provides status and information regarding the Orphan Sites Evaluations, Long-Term
Stewardship, River Corridor Baseline Risk Assessment, the Remedial Investigation of Hanford Releases
to the Columbia River, and a Document Review Look-Ahead. No issues were identified and no
agreements or action items were documented.

5-YEAR RECORD OF DECISION ACTION ITEM UPDATE

No changes were reported to the status of the CERCLA Five-Year Review action Items. No issues were
identified and no agreements or action items were documented.
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100/300 Area UMM
Action List
January 12, 2012

Open (O)| Ac
Closed (X)|

DOE will provide Ecology with a briefing on [Open: 4/14/11;
the applicability and status of bioremediation {Action:

of chromium and the associated feasibility
studies.

DOE will provide Ecology with a briefing on {Open: 12/8/11;
@) 100-192 RL J. Hanson 100D the wells damaged by the flooding at 100-D. |Action:

O 100-181 RL J. Hanson 100-HR
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100/300 Area Unit Manager Meeting
January 12, 2012
Washington Closure Hanford Building
2620 Fermi Avenue, Richland, WA 99354
Room C209; 2:00p.m. (NEW START TIME)

Administrative:

o Approval and signing of previous meeting minutes (December 8, 2011)
o Update to Action I'tems List
o Next UMM (2/9/2012, Room C209)

Open Session: Project Area Updates - Groundwater, Field Remediation, D4/IS$:

100K D4/ISS project (Ellen Dagan, Steve Balone, Tom Teynor)

100-F & 100-IU-2/6 Areas (Greg Sinton/Tom Post/Jamie Zeisloft)

100-D & 100-H Areas (Jim Hanson/Tom Post/Joanne Chance)

100-N Area (Joanne Chance, Rudy Guercia, Mike Thompson)

100-K Area (Jim Hanson, Jamie Zeisloft)

100-B/C Area (Greg Sinton, Tom Post)

300 Area - 618-10/11 exclusively (Jamie Zeisloft)

300 Area (Mike Thompson/Rudy Guercia)

Regulatory Closeout Documents Overall Schedule (John Neath, Mike Thompson)
Mission Completion Project (John Sands)

O 0O 0O OO 00 0O 0 o

Special Topics/Other

o 5-Year Record of Decision Action Item Update (Jim Hanson)

Adjourn
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ATTACHMENT 2
100K AREA REMEDIATION PROJECT MANAGERS
MEETING MILESTONE STATUS

January 12, 2012

M-016-53 Complete the interim response actions for the 100 K Area within the perimeter
boundary and to the river for Phase 1 actions.
Due 12/31/2012, DOE Lead Ellen Dagan

Remedial Actions:

¢ Continued remediation at waste site 100-K-102 with the removal of the pipeline.
Completion of the remediation at waste site 100-K-102 will allow closure of the following
phase 1 waste sites: 100-K-18, 100-K-19, 100-K-34, 120-KW-5, 120-KW-7 and 1607-K3.

e Presented DOE-RL and EPA with the data from the 10 additional DPTs under the 105-KE
Reactor.

e The RSVP for the 100-K-63 is being drafted and interim re-vegetation is being pursued.

e The VSI for Area AG, Zone 2 was submitted to DOE-RL and EPA for review.

Schedule Status: On schedule.

Agreements, Commitments and Actions:

DOE and EPA will continue to meet to discuss facility demolition and waste site remediation
scheduling per the integrated schedule revisions. To be scheduled by mid December.

DOE brief EPA on DPT results under the 105-KE reactor.
DOE provide EPA the cultural resource meeting schedule.

DOE will develop and provide a recommendation to EPA on the path forward for closure of Phase 1
waste sites in and around the KW Head House with respect to future revegetation of the area.




M-016-143 Complete the interim response actions for the 100 K Area within the perimeter
boundary and to the river for Phase 2 actions.
Due 12/31/2015, DOE Lead Ellen Dagan/Steve Balone

e Continued remediation at waste site 100-K-102 with the removal of the pipeline.
Completion of the remediation at waste site 100-K-102 will allow closure of the following
phase 2 waste sites: 100-K-97 and 100-K-102.

e An MOA for remediation work on the 100-K Eastern floodplain at 100-K-80, 100-K-81,
100-K-83, and 100-K-96 waste sites is under review by DOE and the Tribes.

Schedule Status: On schedule.

Agreements, Commitments and Actions:

M-016-00C Complete All Response Actions in The 100 K Area
Due 12/31/2020, DOE Lead Tom Teynor

e Demolition of 190-KW is complete.

e Asbestos removal at 165-KE and 105-KE water tunnel.
e Demolition of 183.2 KE was not worked, remains 35% complete.

Schedule Status: On schedule.

Agreements, Commitments and Actions:

M-016-186 | Initiate Soil Remediation Under | 12/31/2019 | Steve Balone | On Schedule

105KW Fuel Storage Basin
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100/300 Areas Unit Managers Meeting

January 12, 2012

General information on Aquifer Tube Sampling

The comprehensive, annual sampling event for FY 2012 was scheduled for October through December.
Sampling began in November and continued in December. Relative priority for aquifer tube sampling was
set so that tubes that were not sampled in FY 2011 (100-BC, 100-F, Hanford Town Site, and fall event in
300 Area) get highest priority. However, higher river stage in December prevented sampling some tubes,
so sampling progressed to locations where the tubes are extended onto the bank for access at higher river
stages (e.g., 100-D). Recovery efforts include OT for current crews and consideration of additional crews.

The graph on the left shows numbers of individual aquifer tubes scheduled and sampled in each shore
segment. The graph on the right shows the total number of aquifer tube sampling #rips (some tubes are

sampled multiple times in a year).

FY 2012 Aquifer Tube Sampling by Area
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General information on Groundwater Sampling

The sampling organization reported delays in obtaining CERCLA groundwater samples scheduled for
October. The wells completed successfully are reported in a table on the last page of this handout.

Primary contributors to delays include

the large number of samples scheduled
during October, drilling activities |
continuing into FY 2012, and laboratory
issues being resolved at WSCF. |
CHPRC is working to resolve the |
backlog, the sampling should

significantly recover, since WSCF issues
were resolved and drilling is complete.
CHPRC is looking for additional ways to
enhance the recovery.
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100/300 Areas Unit Managers Meeting
January 12, 2012

100-FR-3 Groundwater Operable Unit — Bert Day / Mary Hartman

(M-015-64-T01, 12/17/2011, Submit CERCLA RI/FS Report and Proposed Plan for the 100-FR-1, 100-
FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 Operable Units for groundwater and soil.)
Schedule Status - The new planned delivery date for the 100-FIU Draft A RI/FS Report to the
regulators is currently being re-evaluated based on 100-K comments. Field investigations are
complete.

RI/FS & PP: Activities continue on the document development. Team is currently planning an alternative
workshop in late January for both BC and F.

Twenty-six wells were sampled in November and December (delayed from October). This completed the
comprehensive, annual sampling event. Most of the data have been loaded into HEIS and the rest are
expected in the coming month. Three wells near F reactor building are scheduled for semiannual sampling.

Hexavalent chromium concentrations in December were generally on trend with fall 2010 results, with the
exception of one anomalously low result that did not agree with total chromium results and is under
review. Only two wells had dissolved chromium concentrations above 20 pg/L, and the plume map will
look very similar to 2010. Nitrate, strontium-90, and TCE results from December also were consistent
with 2010 data with some exceptions in the new “temporary” wells, as discussed below.

Groundwater samples were collected from the two former vadose boreholes that were completed as PVC
wells, which are scheduled for semiannual sampling in FY 2012. Highlights of the data are tabulated and
discussed below.

Constituent December 2011 Result Post-de\gict)glz;\?;trg:];(r)a;c]t; HEafion
199-F5-55 (116-F-14 Retention Basins)
Hexavalent chromium U U
Nitrate 50.5 mg/L none
Strontium-90 270 pCi/L 285 pCi/L
Uranium 4.95 ng/L none
199-F5-56 (Reactor Building)
Hexavalent chromium U 4 ng/L (flagged B)
Nitrate 201 mg/L none
Strontium-90 80 pCi/L 23.7 pCi/L
Uranium 34.7 ug/LL None
U = undetected
B = near detection limit

Strontium-90 concentrations in well 199-F-55 are the highest in 100-F. The well is located in the known
footprint of the strontium-90 plume. This is currently the only well near the 116-F-14 retention basins, but
nearby, decommissioned well 199-F5-3 had similarly high strontium-90 concentrations in the mid-1990s.
Wells between 199-F5-55 and the river had no detectable strontium-90 in December. The nitrate,
hexavalent chromium, and uranium results from well 199-F5-55 were consistent with data from nearby
wells. TCE was undetected.
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Well 199-F5-56, near the reactor C6303, 75-D
building, had higher strontium-90 R i e
§ A ® Detect O Undetect ® C6303 @ 75-D
results than were detected in 20

characterization sampling. Nearby
wells have much lower Sr-90
concentrations (below DWS or below a
detection limit). Nitrate concentrations
were somewhat higher in well 199-F-
56 than in nearby wells. Uranium
exceeded the DWS; this was the only
well in 100-F to exceed the standard.
Uranium was not identified as a
COPC in the 100-F work plan, but is
monitored in numerous wells under
the routine groundwater SAP.
Uranium concentrations in nearby 9
well 199-F5-47 was 12.2 ug/L in
December (on trend with recent data).
TCE was undetected in well 199-F5-
56.
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Twenty-four of 32 aquifer tubes along the 100-F shoreline segment were sampled in November or early
December 2011. Two additional tubes were sampled in September 2011. So far, only hexavalent
chromium data have been received for most of the tubes. Concentrations were all <10 pug/L, including the
two tubes where concentrations previously exceeded that level. Tube C6303 is located near the 100-F
chromium plume; tube 75-D is located far downstream.

100-HR-3 Groundwater Operable Unit — Bert Day / John Smoot

(M-15-70-T01, 11/24/2011, Submit feasibility study report and proposed plan for the 100-HR-1, 100-HR-
2, 100-HR-3, 100-DR-1 and 100-DR-2 operable units for groundwater and soil.)
Schedule Status - The new planned delivery date for the 100-D/H Draft A RI/F'S Report to the
regulators is currently being re-evaluated based on 100-K comments. Slug tests for the RI wells were
completed in December and these data are being analyzed.

(M-16-111C, Expand current pump-and-treat system at 100-HR-3 operable unit utilizing ex situ treatment,
in situ treatment or a combination of both to a total 800 gpm capacity or as specified in the work plan.)
Schedule Status — Completed 9/29/2011 with the startup of HX facility. Currently HR-3 Operable Unit
pump and treat systems are running at a combined treatment rate of approximately 1050 gpm.
Milestone is complete based on letter from R to Ecology dated December 14, 2011, (12-AMCP-0036).

« DX Pump and Treat system
o For the period December 1 through 31, 2011:
= The system treated 22 million gallons.
= Average treatment rate: 500 gpm
= The system removed 68 kg of hexavalent chromium.
o Design modifications are being prepared to protect the four wells on the flood plain from

damage in future high water events. Work packages are being prepared to repair the wells
and return them to service.
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« HXPump and Treat System,
o Operational Testing is complete (12/13) and the facility is now released for unrestricted
operations.
o December 1 through 31, 2011 performance:
* The system treated 27 million gallons.
= Average treatment rate: 609 gpm
= The system removed 3.7 kg of hexavalent chromium
« HR-3 Treatment System was placed in cold standby on May 5, 2011.
« DR-5 Treatment System was placed in cold standby on February 28, 2011.
« ISRM Pond
o This topic was discussed at the November IAMIT meeting; follow-on discussions scheduled
at the January IAMIT meeting.
« RUFS Activities
o Slug testing for the HR-3 RI/FS wells is complete and the data are being analyzed.
o A Borehole Summary Report is being prepared for the final RI well 199-D5-144 (C8668)
o Continue incorporation of RL comments on the RI/FS Report

Sixty-four of 67 aquifer tubes along the 100-D shore segment were sampled in December 2011. The
others did not yield water or were broken. Twenty-one of 59 tubes on the 100-H segment were sampled in
late December; sampling will continue in January.

100-NR-2 Groundwater Operable Unit — Bert Day / Deb Alexander

(M-015-62-T01, 9/17/2012, Submit a Feasibility Study [FS] Report and Proposed Plan [PP] for the 100-
NR-1 and 100-NR-2 Operable Units including groundwater and soil. The FS Report and PP will
evaluate the permeable reactive barrier technology and other alternatives (petroleum remediation) and
will identify a preferred alternative in accordance with CERCLA requirements.)
Schedule Status — Behind schedule. Field investigations are now complete with all well-
drilling/sampling work completed in September (discussed further below).

o RUFS Activities
o Work has begun on the composite geophysical logs for the eight RI/FS wells drilled in
2011.
o Sampling data packages are still coming in from the last wells drilled. Available data from
the drilling activities are currently in review in preparation for writing the RI report.

100-KR-4 Groundwater Operable Unit — Bert Day / Chuck Miller

No substantial changes in groundwater contaminant concentrations were observed during December in
100-K Area monitoring wells.

« CERCLA Process Implementation:
o Resolution of regulatory review comments on the Draft A RI/FS and Proposed Plan
continues at this time. Preliminary comment responses have been submitted.

« Remedial Actions:
o KR-4, KX, and KW pump and treat systems are operating normally. The KW system is now
operating with SIR-700 resin modifications.
o October through December, 2011 performance:
* The systems treated 97 million gallons.

4
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= The system removed 28.6 kg of hexavalent chromium

« Modifications & Expansions
o ResinTech SIR-700:
= KW P&T continuing to operate on SIR-700 resin. Observations indicate satisfactory
function.
= Preparation of the draft Test Report
documenting the use of SIR-700 at KW
and KR-4 is ongoing.
o Well Realignment:
=  Potential realignment of groundwater
extraction and injection wells is being
evaluated. This includes assessment of
Cr(VI) plume conditions in the eastern
portion of 100-K Area (e.g., vicinity of
well 199-K-182) as well as other plume
areas.

= Issues and Conditions Observed .

o Well 199-K-36: A quantity of sand and gravel was found to have bridged within thls
monitoring well during an effort to re-open the well casing on 12 December 2011. The
material was loosened, some was removed using a vacuum and the remainder fell to the
bottom of the well, allowing removal of the remaining Hydrostar™ pump components from
the well. A camera inspection confirmed that the remaining well casing appears to be
undamaged. About eight feet of sand and gravel remain in the bottom of the screened
interval and efforts will be made to remove as much of this material as possible and return
the well to service. Photos of the well recovery activity and observed conditions inside the
well casing are shown below. RL and PRC will schedule a briefing on this well in January
2012.

Well Maintenance Statf Removing the Remaining In-Well Pump Components from Well 199-K-36.

| +0085. 4F

Soil Adhering to Casing Walls at 8.7 ft bTOC. Possible Ferric Hydroxide Deposits in
Screen at 85.4 ft bTOC

o Cr(VI) in Groundwater in Vicinity of 100-N Area. Hexavalent chromium has been
observed in groundwater in the vicinity of 100-N Area for some time.
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o . Examples of monitoring wells in the 100-N vicinity that have exhibited hexavalent
chromium (measured as either Cr(VI) or as total chromium in filtered samples) include:
= 199-N-71, which has exhibited variable concentrations from ~2 to ~ 10 ug/L since

the 1990s

= 199-N-74, which has exhibited variable concentrations from ~10 to ~ 30 ug/L since
1990

= 199-N-52, which has exhibited variable concentrations from ~6 to ~9 ug/L since the
1990s

= 199-K-151, which has exhibited concentrations ranging from ~5 to ~50 since 2007
= 199-N-18, which has exhibited variable concentrations ranging from ~2 to ~10 ug/L
since the 1990s.

The concentrations are variable and reported detections are not consistent, but in some
instances have exceeded the interim remedial action RAOs. This condition has not been
fully described and analysis for Cr(VI) in the vicinity of 100-N has not been consistent over
the years, however, the observed Cr(VI) in groundwater likely originated from historical
discharges of cooling water at the 116-K-2 Trench. These historic discharges were
expected to have produced a widely-dispersed groundwater mound that would have
extended inland and down-stream along the river for a considerable distance. Current
estimates of groundwater movement suggests that the Cr(VI) in the vicinity of 100-N is
probably not presently moving into 100-N, but rather has existed in that area for some time
and is part of the widely-dispersed Cr(VI) observed at numerous locations in all directions
around 100-K Area.

100-BC-5 Groundwater Operable Unit — Bert Day/ Mary Hartman

(M-015-68-T01, 11/30/2011, Submit CERCLA RI/FS Report and Proposed Plan for the 100-BC-1, 100-
BC-2 and 100-BC-5 Operable Units for groundwater and soil.)
Schedule Status - The new planned delivery date for the 100-BC Draft A RI/FS Report to the regulators
is currently being re-evaluated based on 100-K comments. Field investigations are complete.

RI/FS & PP: Activities continue on the document development. Team is currently planning an alternative
workshop in late January for both BC and F.

No new groundwater monitoring results to report. The comprehensive annual sampling event is scheduled
for January 2012.

Twelve of 26 aquifer tubes were sampled in December. Others were either under water, or frozen. They
will be attempted again in early 2012. So far, only hexavalent chromium results have been received from
the December sampling event. Results were consistent with previous trends, ranging from undetected to 20
ug/L. The highest concentrations (among recent data received to date) were at tube site 05 (near water
intake), where concentrations are on a declining trend.

26 \DW AMums prere diSPoted @ TROF dotitg Yhe Lot Week in
)ou\ua(\b\ .
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300-FF-5 Groundwater Operable Unit — Marty Doornbos/Virginia Rohay
M-015-72-T01 (due December 31, 2011) “Submit CERCLA RI/FS Report and Proposed Plan for the 300-
FF-2 and 300-FF-5 Operable Units for groundwater and soil.”
e M-015-72-TO1 milestone was completed on December 27, 2011.
e RUIFS report (DOE/RL-2011-99) Draft A delivered to DOE-RL on December 21, 2011 and to EPA
and Ecology on December 27, 2011.
e Proposed Plan (DOE/RL-2011-47) Draft A delivered to DOE-RL on December 21, 2011 and to
EPA and Ecology on December 27, 2011.

The 300-FF-5 Groundwater OU includes the groundwater impacted by releases from waste sites associated
with three geographic subregions: 300 Area Industrial Complex, 618-11 Burial Ground, and 618-10 Burial
Ground/316-4 Cribs. Principal controlling documents are:

300-FF-5 OU operations and maintenance plan (DOE-RL-95-73, Rev. 1, 2002)

300-FF-5 OU sampling and analysis plan (DOE/RL-2002-11, Rev. 2, 2008)

300 Area RI/FS work plan (DOE/RL-2009-30, Rev. 0, 2010)

300 Area RI/FS sampling and analysis plan (DOE/RL-2009-45, Rev. 0, 2010).

300 Area Industrial Complex — The semi-annual comprehensive sampling event scheduled for December
has been completed for more than half of the wells; sampling will continue in January. There are no
significant changes since the December unit manager meeting report.

618-11 Burial Ground — The tritium concentrations in samples collected in December are consistent with
historical trends and expectations.

618-10 Burial Ground/316-4 Cribs — The most recent results for groundwater samples from wells 699-S6-

E4K and 699-S6-E4L near the 618-10 Burial Ground do not show any evidence of groundwater |
contamination resulting from the excavation activities initiated at this site in March 2011 (e.g., as a result i
of application of water for dust control). However, this conclusion is tentative pending results from

additional groundwater monitoring scheduled for December (but not yet completed). |

Wells sampled in December 2011
7
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Summary of Wells Sampled in the River Corridor Areas Durin

December 2011

Week

100-BC

100-K

100-N

100-D/H

100-F

300 Area

1-4 Dec 11

699-72-33

699-97-43B
699-97-48B

699-58-24
699-66-23

399-3-18

5-11 Dec 11

199-F8-4
199-F5-1
199-F5-47
199-F5-44
199-F5-55
199-F5-6
199-F5-46
199-F7-1
699-13-1E
699-13-2D
699-13-3A

399-1-10A
399-1-10B
399-1-16B
399-1-16A
399-1-18A
388-1-17A
399-1-17B
399-1-18B

12-18 Dec 11

199-N-52
199-N-173

699-98-49A
699-93-48A
699-95-45
699-94-43
699-94-41
699-95-51
199-H1-33
199-H1-35
199-H1-40
199-H1-37
199-H1-32
699-95-48
199-D4-62
199-H4-12C
199-H3-4
699-97-48C
699-96-52B
199-D4-48
199-H5-1A
199-H4-16
199-H4-10
199-H4-5
199-H4-45
199-H4-13
199-H6-1
199-H4-48
199-H3-2A
199-H3-3
199-D2-6
199-D5-33
199-D5-18
199-D5-16
199-D5-15
199-D5-13
199-H3-5
199-D8-71
199-D5-106
199-D8-70

199-D4-31

699-88-47
199-F5-54
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Summary of Wells Sampled in the River Corridor Areas During December 2011
Week 100-BC 100-K 100-N 100-D/H 100-F 300 Area
199-D4-22
199-D4-36
199-D5-34
199-D4-4
199-D2-11
199-D4-38
199-D3-2
19-25 Dec 11 199-K-22 699-101-45 399-3-33
199-K--149 699-97-45 399-3-6
199-K-150 699-98-43 399-3-9
199-K-185 699-97-51A 399-3-12
199-K-196 699-100-43B 399-3-20
199-K-119A 699-99-41 399-4-14
199-K-197 699-99-44 399-4-12
399-4-10
399-4-9
399-4-15
399-4-7
399-8-1
399-8-3
399-5-4B
399-8-5A
399-1-1
399-1-2
399-1-6
399-1-7
399-2-1
25-31 Dec 11 699-97-43C 399-1-11
699-97-45B 399-1-15
699-98-46 399-1-23
699-98-51 399-1-54
199-H1-42 399-1-55
199-H1-27 399-1-56
199-H1-25 399-1-57
199-H1-1 399-1-58
199-H1-43 399-1-8
199-H1-38 399-3-18
199-H1-36
199-H1-34
199-H3-2C
199-H4-64
199-H4-63
199-H4-4
199-H4-75
199-H4-70
199-H4-69
199-H4-15A
199-H1-45
199-H4-76

199-H4-77
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- December Aquifer Tubes
AT-3-7-S C6231 DD-49-4
AT-3-7-D C6232 DD-49-3
AT-3-8-S C6235 DD-49-2
AT-3-8-M C6234 DD-44-3
AT-3-7-M  Unsuccessful | c6233 DD-44-4
Redox-3- Unsuccessful
67-M 4.6 DD-43-2
Redox-4-
67-S 3.0 DD-43-3
Redox-4-
66-D 6.0 DD-42-2
66-M DD-39-1 DD-42-3
68-S DD-39-2 DD-42-4
Redox-2-
68-M 6.0 DD-41-1
Redox-1- '
68-S 3.3 DD-41-2
Redox-1-
68-D 6.0 DD-41-3
62-M AT-D-1-S C6275
Redox-3- Unsuccessful
74-D 33 DD-16-4
75-D 38-D DD-16-3
76-D 38-M €6282
77-D C6272 C6281
01-M AT-D-1-D DD-06-2
AT-B-1-M AT-D-1-M DD-06-3
04-D AT-D-3-§ AT-D-5-M
C6229 Unsuccessful { AT-D-3-M AT-D-5-D
6228 Unsuccessful { AT-D-3-D 6282
C6227 Unsuccessful | AT-D-2-S C6281
03-D Unsuccessful | AT-D-2-M DD-06-2
- AT-B-2-D  Unsuccessful | AT-D-4-5 DD-06-3
05-M AT-D-4-M AT-D-5-M
05-S Unsuccessful ! AT-D-4-D AT-D-5-D
C7724 C6266 C7648
C7725 Unsuccessful | C6267 C7645
C7726 C6268 C7646
06-S C6271 C7647
06-M Unsuccessful | C6269 C6278
06-D Unsuccessful | C6270 DD-12-2 Unsuccessful
C7780 36-D DD-12-4
C7781 Unsuccessful | 36-M DD-15-2
C7782 36-S DD-15-3
05-D Unsuccessful | DD-50-2 DD-15-4
C7719 Unsuccessful | DD-50-1 DD-17-2
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C7720 Unsuccessful | DD-50-3 DD-17-3
C7718 DD-50-4 47-D Unsuccessful
12-D DD-49-1 47-M
AT-H-2-D AT-H-3-D 48-M
AT-H-2-M AT-H-3-S 48-S
AT-H-2-S C7649 49-D
AT-H-1-D C7650 C6296
AT-H-1-M C6297
AT-H-1-S C6299
C6293 C6300
45-S 6301
45-M
45-D -

11
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January 12, 2012 Unit Manager’s Meeting
Field Remediation Status

100-B/C

100-D

100-F

100-H

100-K

Completed remediation at 100-C-7

100-C-7, 352,000 bank cubic meters removed, excavation depth 85 feet
Continued remediation efforts at 100-C-7:1

100-C-7:1, 545,000 bank cubic meters removed, excavation depth 70 feet

Continued load-out activities
Truck and pup, 172,000 tons
ERDF cans, 77,000 tons
LDR material, 41,000 tons

MSA continued engineering design for relocation of high voltage transmission
line. Excavation permit complete

Continued demolition, processing and load-out at 100-D-50:7 (stage 2)
Completed excavation of 100-D-77 (tier 2)

Continued equipment set-up and validation for NaK treatment at 118-D-3:2
Continued sampling at 100-D-77 (tier 2)

Completed excavation adjacent to the southern concrete tunnel wall at 100-F-57
to groundwater

Continued final closeout activities for remaining waste sites

Began backfill

Continued gravel removal from the CTA

Continued truck and pup load out from 100-F-57 stockpiles

Radcon trailer (MO 1140) demobilized

No activities being conducted at 100-H at this time

Continued final cleanup activities at trenches I and N
(downposting/surveying/sampling/spot removal)
Continued orphan site cleanup work (600-029, 128-K-1)
Began equipment decontamination activities



100-N

e Continued excavation and load-out at UPR-100-N-13, UPR-100-N-26, 100-N-23,
100-N-60, 100-N-63, 120-N-3 and the Golf Ball Area and collocated waste sites
(UPR-100-N-4, UPR-100-N-5, UPR-100-N-8, UPR-100-N-25, UPR-100-N-31
and 116-N-2)

Initiated verification sampling at 100-N-33 and 100-N-47
Technical meeting with Ecology held on 1/9/11 on in-situ bioremediation 90%
design

618-10 Trench Remediation

IH and Respiratory Program issues continue to be worked

e Working noise exposure issues. Performing baseline noise monitoring
Performed mock-ups, procedure walkthroughs, and readiness for “in trench”
bottle processing

e Working on readiness activities for Load-out activities, including container
loading/unloading training

100-1U-2/6

Milestone Sites
e Completed all site revegetation
e Completed TPA milestone

Non-Milestone Sites
e As resources available remediate the two IU suites available.
e Waiting for completion of cultural review prior to remediation at the [U farmstead
sites.
e Waiting for completion of cultural review prior to remediation at the IU White
bluffs sites.
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AWCH Document Control 1 62977

From: Saueressig, Daniel G
Sent:  Tuesday, December 20, 2011 12:13 PM
To: AWCH Document Control

Subject: FW: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D
Please provide a chron number. This email documents a regulatory approval.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Kapell, Arthur (ECY) [mailto:akap461@ECY.WA.GOV]

Sent: Tuesday, December 20, 2011 10:39 AM

To: Saueressig, Daniel G

Cc: Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Boyd, Alicia; Menard,
Nina

Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Dan,

Ecology appreciates your efforts to identify those waste staging piles that have been operating without
having received prior approval. We acknowledge receiving notification of two staging piles associated
with the 100-D-100 and 116-H-5 sites which began operation prior to receiving approval.

You have indicated that “compensatory actions” have been taken at WCH to ensure that in the future
staging piles receive approval before operating. These actions are:

Management has issued a standing order requiring the manager of environmental
compliance/services approve any waste staging area before it gets used. In addition, the project
startup checklist used by the field engineers is being updated to ensure they have regulator
approval prior to setting up a staging area in addition to noting and planning for the expiration
date. In addition, Julian and | (Dan Saueressig) will be meeting monthly to status our active
staging areas and ensure the project is able to close them in a timely manner.

The steps outlined here will hopefully serve to circumvent any future need to approve a staging area
subsequent to beginning its operation. Note that the operation and termination of these staging piles
must be done in accordance with section 4.5.2 of the 100 Area RDR/RAWP (DOE/RL-96-17, Rev. 6). This
includes the provision that the staging piles must not operate for more than two years as measured
from the first time remediation waste was placed into the piles. Within 180 days after the operating
term of the staging pile located in a previously uncontaminated area expires, the staging pile must be
closed in accordance with substantive provisions of 40 CFR 264.258(a) and 40 CFR 264.111, or 40 CFR
265.258(a) and 40 CFR 265.111. This includes removing all remediation waste, contaminated

12/21/2011
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containment system components, contaminated structures and equipment, and leachate.
Your notification concerning the staging piles at the two sites include:

Staging Pile at 100-D-100

Prior to beginning operation on August 16, 2011 the area of the staging pile was surveyed and the
perimeter bermed. Additionally, there are no waste sites in this area and the area does not coincide
with any orchard lands.

Staging Pile at 116-H-5

A staging/stockpiling area was identified on initial drawings briefed to Ecology on August 24, 2006.
Additional staging was requested in an email to Ecology on November 17, 2008, although it is uncertain
as to whether this request was approved. The staging piles received a total of four rock trucks of
material, on December 1 and 2, 2008. The last of the waste material was loaded out on July 20, 2009.
Closure documents for the 116-H-5 waste site, which includes the staging pile, are currently under
review.

Ecology approves the use of the indicated staging areas for the 100-D-100 and 116-H-5 sites. Ecology also
acknowledges receiving information that the staging piles at 116-H-5 are no fonger in use, all waste has been
removed, and that information closing the staging pile areas has been included in the RSVP for 116-H-5 waste
site that Ecology is currently reviewing.

Please enter this approval into the minutes at the next UMM.

Artie Kapell

Nuclear Waste Program

Washington State Department of Ecology
(509) 372-7972

(509) 372-7971 Fax

From: Saueressig, Daniel G [mailto:dgsauere@wch-rcc.com]

Sent: Thursday, December 15, 2011 6:41 AM

To: Kapell, Arthur (ECY)

Cc: Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Boyd, Alicia (ECY)
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Artie, per our discussion yesterday, you asked for the reference related 1o ensuring we keep workers exposure
ALARA. 10 CFR 835, Section 1001 discusses the need to keep workers exposure as low as reasonably
achievable.

Also at the meeting yesterday, | committed to providing you some information on compensatory actions we're
taking to ensure that we don't exceed a time limit for a waste staging area in the future. Management has issued
a standing order requiring the manager of environmental compliance/services approve any waste staging area
before it gets used. In addition, the project startup checklist used by the field engineers is being updated to
ensure they have regulator approval prior to setting up a staging area in addition to noting and planning for the
expiration date. In addition, Julian and | will be meeting monthly to status our active staging areas and ensure the
project is able to close them in a timely manner.

Finally, the characterization data for the anomalies that were staged in the 118-D-3:2 anomaly area has been

12/21/2011
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placed on the FTP drive for you and Noel to review in regards to the COPC's list we are proposing as part of the
verification work instructions for closing this area.

Thanks and give me a call if you have any question.

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Saueressig, Daniel G

Sent: Tuesday, December 13, 2011 6:44 AM

To: 'Kapell, Arthur (ECY)'; Boyd, Alicia

Cc:  Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Zacharias, Ames E
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALQUS WASTE AT 100-D

Artie/Alicia, the 2 NaK specimens are currently being stored in a shielded bunker in a High Radiation Area/High
Contamination Area due to the extremely high radiological dose associated with this material. This makes
conducting weekly inspections difficult as our radiological control organization mandates keeping exposure to
workers As Low As Reasonably Achievable (ALARA).

Since we don't want our workers receiving unnecessary exposures, we plan to install a camera and light into the
bunker during this weeks inspection so that future inspections can be done remotely. In addition, since worker
safety and ALARA concerns make getting up close to these containers a safety issue, we labeled the bunker with
dangerous waste and major risks labels, instead of the individual containers.

et me know if you have any concerns with this approach.
Thanks,

Dan Saueressig

FR Environmental Project Lead

Washington Closure Hanford
521-5326

From: Saueressig, Daniel G

Sent: Thursday, December 01, 2011 9:15 AM

To: 'Buelow.Laura@epamail.epa.gov’; 'Kapell, Arthur (ECY)'; Boyd, Alicia

Cc:  Post, Thomas C; Neath, John P; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P
Subject: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Laura/Artie/Alicia, | met with EPA and DOE last Wednesday regarding the anomaly staging area at 100-D and
Dennis Faulk suggested we put together a schedule for when we believe we can process and remove the
remaining waste from this area.

Attached is a schedule and short summary detailing when we believe we can disposition and dispose of the
remaining material at the anomaly staging area at 100-D. The schedule is based on getting approval to treat the
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NaK test specimens by today. Discussion with Robin Varljen at Ecology indicates that they will be in a position to
approve the NaK treatment plan today.

Let me know if you have any questions or concerns. If you are okay with this schedule and summary, I'd like to
document the path forward at the next UMM.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford

521-5326

<< File: Staging Pile Summary_12_1_11.doc >> << File: POW - SSNF Summary.pdf >>
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RE: SCHEDULE FOR DISPOSITION ON ANUMALUUS WANTE A1 100-D

T &

AWCH Document Control 163033

From: Saueressig, Daniel G
Sent:  Thursday, December 29, 2011 8:37 AM
To: AWCH Document Control

Subject: FW: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D
Please provide a chron number. This email documents a regulatory agreement.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Post, Thomas C [mailto:thomas.post@RL.gov]
Sent: Thursday, December 29, 2011 8:36 AM

To: Saueressig, Daniel G

Cc: Landon, Roger J; Wilkinson, Stephen G

Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D
Dan,

| concur for DOE.

Thank you.

Tom Post

From: Saueressig, Daniel G [mailto:dgsauere@wch-rcc.com]

Sent: Thursday, December 29, 2011 6:24 AM

To: Post, Thomas C

Cc: Landon, Roger J; Wilkinson, Stephen G

Subject: FW: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Tom, do you concur that performing weekly inspections remotely with a camera is acceptable? So far we
have been opening the lid and inspecting the containers weekly, as we're trying to get everything ready
for remote inspections. Let me know if you concur.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

12/29/2011
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From Kapell, Arthur (ECY) [mailto:akap461@ECY.WA. GOV]

Sent: Tuesday, December 20, 2011 8:46 AM

To: Saueressig, Daniel G

Cc: Boyd, Alicia

Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Dan,

Should it be logistically possible to perform the necessary weekly inspections of the 2 NaK specimens stored in
the shielded bunker by using a camera and light, | concur that this approach would meet the goal of keeping
exposure to your workers as low as reasonably achievable. Please also seek the concurrence of the Department
of Energy in this matter.

Artie Kapell

Nuclear Waste Program

Washington State Department of Ecology

(508) 372-7972 -
(509) 372-7971 Fax

From: Saueressig, Daniel G [mailto:dgsauere@wch-rcc.com]

Sent: Tuesday, December 13, 2011 6:44 AM

To: Kapell, Arthur (ECY); Boyd, Alicia (ECY)

Cc: Post, Thomas C; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P; Zacharias, Ames E
Subject: RE: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Artie/Alicia, the 2 NaK specimens are currently being stored in a shielded bunker in a High Radiation Area/High
Contamination Area due to the extremely high radiological dose associated with this material. This makes
conducting weekly inspections difficult as our radiological control organization mandates keeping exposure to
workers As Low As Reasonably Achievable (ALARA).

Since we don't want our workers receiving unnecessary exposures, we plan to install a camera and light into the
bunker during this weeks inspection so that future inspections can be done remotely. In addition, since worker
safety and ALARA concerns make getting up close to these containers a safety issue, we labeled the bunker with
dangerous waste and major risks labels, instead of the individual containers.

Let me know if you have any concerns with this approach.
Thanks,

Dan Saueressig

FR Environmental Project Lead

Washington Closure Hanford
521-5326
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From: Saueressig, Daniel G

Sent: Thursday, December 01, 2011 9:15 AM

To: 'Buelow.Laura@epamail.epa.gov'; 'Kapell, Arthur (ECY)'; Boyd, Alicia

Cc:  Post, Thomas C; Neath, John P; Wilkinson, Stephen G; Landon, Roger J; Curcio, Joseph P
Subject: SCHEDULE FOR DISPOSITION ON ANOMALOUS WASTE AT 100-D

Laura/Artie/Alicia, | met with EPA and DOE last Wednesday regarding the anomaly staging area at 100-D and
Dennis Faulk suggested we put together a schedule for when we believe we can process and remove the
remaining waste from this area.

Attached is a schedule and short summary detailing when we believe we can disposition and dispose of the
remaining material at the anomaly staging area at 100-D. The schedule is based on getting approval to treat the
NaK test specimens by today. Discussion with Robin Varljen at Ecology indicates that they will be in a position to
approve the NaK treatment plan today.

Let me know if you have any questions or concerns. If you are okay with this schedule and summary, I'd like to
document the path forward at the next UMM.

Thanks,

Pan ‘Saueressig

FR Environmental Project Lead
Washington Closure Hanford

521-5326

<< File: Staging Pile Summary_12_1_11.doc >> << File: POW - SSNF Summary.pdf >>
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AWCH Document Control

From: Saueressig, Daniel G

Sent: Monday, December 12, 2011 6:45 AM

To: AWCH Document Control

Subject: SUPERSEDES CCN 162836; NAK APPROVAL (DOCUMENTS A REGULATORY
. AGREEMENT)

Attachments: NAK TREATMENT APPROVAL.PDF

Please chron the attached approval. | believe this should supersede the previous email.
Thanks,
Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford

521-5326
NAK TREATMENT -
APPROVAL.PDF (1 ..
From: ~AWCH Document Control
Sent: Wednesday, December 07, 2011 1:04 PM
To: Saueressig, Daniel G
Subject: CCN 162836; NAK APPROVAL (DOCUMENTS A REGULATORY AGREEMENT)

Web-Viewable Link: .
http://DMP01.wch-rcc.com/ucm/groups/ias/@docctl/@general/documents/em/1963316.pdf




Treatment Plan for 100-D Burial Grounds NaK
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TREATMENT PLAN
: FOR
100-D BURIAL GROUNDS NaK

1.0 INTRODUCTION

During remediation of the 100-D/100-DR burial grounds, humerous pieces of suspect spent
nuclear fuel (SSNF) were identified and segregated. These items were segregated from the
other waste streams until they could be fully characterized to determine if they were indeed
spent nuclear fuel (SNF). The process of characterizing these items included collecting gamma
spectrum information (In Situ Object Counting System) for each, determining mass, collecting
dimensional information, performing detailed videography for visual inspections, and recording
any unique identifiers (e.g., serial numbers). This collection of data was then compared to
known SNF reference material, including comparison of serial numbers when available, to
confirm if the suspect item was actuaily SNF. Once this evaluation was completed, confirmed
SNF was segregated from test specimens that were determined not to be SNF for shipment to
the SNF storage facility at 105-KW.

2.0 BACKGROUND

During the course of this characterization process, two discrete test specimens were identified.
The unigue identifiers assigned to each of these specimens by Washington Closure Hanford
(WCH) are 118D3-SSNF-018 and 118D3-SSNF-026. These test specimens were part of a
series of experiments during 100-DR Reactor operations to help determine the failure
mechanism of zircaloy-2 clad fuel elements. Survey results identified low levels of removable
contamination on the exterior surfaces of the test specimens. The design of the test specimens
consists of uranium capsule(s) (1.47% enriched by weight in 018 and 1.60% enriched by weight
for 026) centered in a tube with a small annular space around the capsules and an “expansion
chamber” at one end. The annular space was filled with a eutectic alloy of sodium and
potassium commonly referred to as NaK. The purpose of the expansion chamber was to allow
the NaK to expand when heated without pressurizing the test assembly to the point of failure.
To ensure the inner uranium capsules were evenly heated, NaK was used as heat transfer
material in these test specimens.

Both test specimens, 018 and 026 (Figures 1 and 2, respectively), are similar in design but with
unique characteristics. The design differences were to capture different variables for the same
objective, the determination of cladding failure mechanisms. Each specimen is expected to
contain between 10 and 16 cc of NaK, based on historical documentation (see HW-67264 and
HW-63513 for additional specifications on the design for each specimen).

NaK, because it is a eutectic alloy, remains liquid at room temperature. It is a pyrophoric
material that is highly water reactive and can form potassium oxides (K20) or super oxides,
(KO)2, when contacted by air. The super oxides can become shock sensitive when combined
with organics.
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Offsite treatment for these two test specimens was investigated but not available due to the
combination of radioactive material and reactive material, NaK.

3.0 TREATMENT PROCESS

The processing area will be set up to minimize the spread of contamination and the release of
airborne radioactivity from the work area. The work will be performed within a high-efficiency
particulate air- (HEPA-) ventilated enclosure that is operated under negative pressure. The
ventilated enclosure is being used in conjunction with separate containments set up within the
enclosure where the NaK deactivation and test specimen disassembly work will be performed.
During this NaK treatment and disassembly process, secondary containment will be provided for

items containing liquid waste to prevent a spill of potentially contaminated material to the
. environment.

The NaK deactivation process takes place in the containment vessel that has a vacuum system,
which, by design, will provide negative air flow inside the vessel when it is opened to remove the
test specimens after drilling.

The test specimen disassembly is conducted in a NaK disassembly system (NDS) within a
containment that is designed to create an inert atmosphere for the test specimens during the
disassembly process. Nitrogen is introduced to inert the NDS containment atmosphere, and the

containment is ventilated through a HEPA-filtered exhauster located inside the HEPA-ventilated
enclosure.

Only one test specimen will be processed at a time, and on different days.

3.4  NaK DEACTIVATION

Each of the two specimens will be subjected to a NaK deactivation process in a type of
containment vessel known as the Valkyr Mark 11l (Figure 3). The Mark Ill vessel is a

schedule 40 carbon-steel 6-in. pipe that is 24 in. long with a class 150 door closure mechanism
built to American Society of Mechanical Engineers (ASME) standards. The Mark il door
closure is rated for 320 psig at 250 °F. The Mark Il design has been used for years to process
small (lecture bottle) compressed gas cylinders. The specimen is inserted inside the Mark |l|
and the door sealed.

The basic process is to remotely drill a hole through the expansion chamber (from top through
bottom) after inerting the atmosphere inside the Mark Il with nitrogen, then inject steam into the
Mark I to convert the NaK into sodium/potassium hydroxide, thus eliminating the reactive
nature of the NaK. By drilling the hole completely through the test specimen on the opposite
end from the zircaloy-clad uranium pieces, it eliminates the possibility of condensed steam
pooling in the expansion chamber. The process is as follows:

1. Airis purged from the Mark Ili interior and replaced with an inert gas, the Mark lll is heated
to approximately 250 °F to minimize steam condensation, and the drill activated. For this
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project, the drilling will be done remotely. The progress of the drill will be viewed by an
infrared camera and a remotely positioned monitor.

2. Once the test specimen has been penetrated steam is injected into the Mark lll. Use of
steam has been demonstrated by the alkali metal industry to be one of the safest and most
thorough methods of NaK deactivation. A valve on the steam generator is opened and
steam allowed to flow into the Mark 1il and, subsequently, into the specimen through the
drilled hole. A series of vessel evacuations followed by steam injections are conducted to
complete the NaK deactivation process. Note that both vessel temperature and pressure
will be remotely monitored. NaK reacts quickly and completely with steam to form both
sodium and potassium hydroxide. The immediate evolution of hydrogen is anticipated. The
temperature and pressure are controlied through remote valve operation. The pressure will
not be allowed to exceed 25 psig, and the maximum temperature allowed is 250 °F.

3 A condensate collection vessel between the venturi scrubber and the Mark I will be used to
capture condensed steam and reacted material from the Mark Ill. A venturi scrubber will be
used to evacuate the Mark Ill to sub-atmospheric pressure for the purpose of removing both
steam and hydrogen from the Mark Ill. A venturi scrubber is a liquid-phase scrubber that
recirculates reagent, in this case water, through a venturi, thus inducing a vacuum. This
vacuum provides the motive force to move the steam and hydrogen through the condensate
collection vessel, which is sparged through a dip tube submerged in water. The water in
both the condensate collection vessel and the venturi scrubber serves two purposes, to help
cool the steam that is evacuated and to trap or entrain any particles that may be carried by
the condensate or steam. The hydrogen and nitrogen are then released to the atmosphere
inside the ventilated enclosure. There are no emissions of reacted material, sodium, or
potassium hydroxide because they are captured in either the condensate collection vessel
or the venturi. The temperature of the air leaving the venturi will be monitored to ensure any
material coming from the venturi will not impact the ducting or HEPA filtered exhausters.

4. After the Mark HII's initial purge with steam and subsequent evacuation, the vessel will again
be isolated and steam injected. Pressure will be allowed to build in an effort to force steam
into the area between the capsules and the container wall. Operators will monitor vessel
pressure and open the vessel outlet valve to allow the scrubber to remove the contained
atmosphere. It is anticipated that this process will be repeated at least three times or more
as required until no further pressure buildup is observed on system pressure sensors. The
lack of pressure increase after processing, as described above, is a clear indication no
unreacted NaK remains.

3.2 TEST SPECIMEN DISASSEMBLY

After the NaK deactivation process is complete, the test specimen will be transferred from the
Mark 1il to the NDS. The NDS consists of a remotely operated lathe designed to make multiple
circumferential cuts along the outer shell of the NaK test specimen to support separation of the
uranium capsule from the test specimen outer casing. Each cut is restricted to a specific cutting
depth to maintain the integrity of the uranium capsule. Upon completion of circumferential
cutting, the test specimen outer casing is removed. During the cutting and separation process,
the test specimen will be sprayed with an atomized water mist to neutralize any remaining NakK,
if present.
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The remotely operated lathe operations will take place inside a polycarbonate containment
structure that is 72 in. long by 36 in. wide by 32 in. high and inerted with nitrogen. Exhaust from
the NDS containment is recirculated through a HEPA-filtered exhauster located inside the
HEPA-ventilated enclosure. Nitrogen will also be used as a cooling/purge gas for the lathe
cutting blade. Progress of the cutting process will be viewed by a camera and remotely
positioned monitor.

Continuous monitoring of oxygen levels within the NDS containment will be conducted. A digital
display indicating current oxygen levels will be observed by the control operator using a closed
circuit monitor. Oxygen levels during operations will be maintained below 10%.

4.0 TREATMENT OBJECTIVES

The NaK is treated to meet the treatment standards for D001, Ignitable Characteristic Wastes,
and D003, Water Reactive Subcategory. It will be treated to meet the land disposal restriction
(LDR) standard of deactivation to remove the hazardous characteristic (DEACT) and meet

40 Code of Federal Regulations (CFR) 268.48 standards. As the NaK consists solely of -
potassium and sodium, there are no underlying hazardous constituents (UHCs) to address.
There will be no sampling and analysis to confirm these treatment standards have been met as
the treatment standards are simply deactivation of the hazard. This treatment process, as
described above, will produce a very dilute aqueous stream including small amounts of sodium-
hydroxide and potassium-hydroxide.

After treatment is complete for both specimens, the liquid waste will be sampled and
analyzed per the 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan
(DOE/RL-2001-35) to quantify radiological components, measure the pH (estimated to be
<12.5), and determine the concentration of metals. The results of the analysis will dictate the
disposal path of wastes generated.

A small amount of hydrogen gas will be vented to the atmosphere inside the ventilated
enclosure during the treatment process (<0.25 moles for each test specimen containing NaK).
If the pH of the aqueous stream generated is D002 (<2 or 212.5), it will need to meet the
treatment standard of DEACT and meet 40 CFR 268.48. Again, there are no UHCs. Treatment
of the aqueous stream may be done by the generator, in which case DEACT will be
accomplished through elementary neutralization using nitric acid, sulfuric acid, or hydrochloric
acid. Once the pH is <12.5, the waste will be stabilized in concrete or absorbed using a
nonbiodegradable polyacrylate absorbent. Alternatively, the aqueous stream may be sent to
Permafix for treatment through a lead regulatory agency-approved Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 offsite determination in
accordance with the Remedial Design Report/Removal Action Work Plan for the 100 Area
(DOE/RL-96-17).

If the aqueous stream contains metals above regulated levels (WAC 173-303-090 or
40 CFR 268.48), it will be treated via stabilization in concrete or sent to Permafix for treatment.
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Secondary wastes, which likely will include processing components from the Mark 11l and
downstream, will be managed based on sampling results of the liquid. Scaling factors may be
used to more accurately reflect field radiological survey results and/or potential residues
remaining.

5.0 WASTE DISPOSAL

The uranium capsules will be sent to the Central Waste Complex in the 200 West Area of the
Hanford Site for storage and ultimately to the Waste Isolation Pilot Plant for disposal.

The treated secondary waste will be shipped to the Environmental Restoration Disposal Facility
(ERDF) for disposal. This material will be loaded into an ERDF container in accordance with
procedures for the normal loadout of waste from the burial grounds. The treated waste form will
meet all requirements of the ERDF waste acceptance criteria (WCH-191).

6.0 BEST AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY

A discussion of the best available radionuclide control technology for the NaK treatment project
is included in Appendix A.

7.0 AIR MONITORING

Monitoring activities consist of operating four near-facility monitoring stations upwind and
downwind of the 100-D/DR Area, as described in the “Air Monitoring Plan for the
100-D/DR Area Remaining Site and Burial Grounds Remedial Action” (WCH 2010).

A low-volume air sampler will be located within the ventilated enclosure and at the outlet of the
ventilated enclosure. Boundary low-volume air samplers will also be located downwind from the
ventilated enclosure. Air sampling will be performed when work activities are being conducted
within the ventilated enclosure. The air samples will be field counted for gross alpha and gross
beta/gamma. If air sample results exceed 0.1 TDAC (based on strontium-90, 7E-09 uC/mL and
thorium-232, 3E-12 pCi/mL), then the samples will be sent to the Radiological Counting Facility
for gamma energy analysis, alpha energy analysis, and gross alpha and gross beta/gamma
analysis.

In addition, as described in the air monitoring plan, potential release locations on the ventilated
enclosure, such as the ductwork and seams, will be surveyed on a routine basis for potential
radionuclide releases and the results recorded (e.g., post-survey results negative). Any positive
survey results will require appropriate maintenance on the equipment prior to further processing
of the test specimens as described in this plan. In addition, work progress contamination
surveys and dose rate monitoring will be performed within the ventilated enclosure to ensure
that contamination levels are within the radiological control requirements.
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Figure 1. Typical Design for Test Specimen 118D3-SSNF-018.
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BEST AVAILABLE RADIONUCLIDE CONTROL TECHNOLOGY
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1.0 SUMMARY OF BEST AVAILABLE RADIONUCLIDE CONTROL
: TECHNOLOGY DEMONSTRATION

A best available radionuclide control technology (BARCT) demonstration is used to choose
control technologies for the mitigation of emissions of radioactive material from new emission
units or significant modifications to emission units. The bases for the BARCT demonstration
requirements are the BARCT standard given in Washington Administrative Code

(WAC) 246-247-040, and the definition of BARCT given in WAC 246-247-030. This procedure
incorporates certain implementing criteria that enable the department to evaluate a facility’s
compliance with the BARCT standard (WAC 246-247-120).

The BARCT demonstration includes the abatement technology and indication devices that
demonstrate the effectiveness of the abatement technology from entry of radionuclides into the
ventilated vapor space to release to the environment. The applicant shall evaluate all available
control technologies that can reduce the level of radionuclide emissions (WAC 246-247-120).

Technology Standards. The BARCT demonstration and the emission unit design and
construction must meet, as applicable, the technology standards listed below if the unit’s
potential-to-emit (PTE) exceeds 0.1 mrem/yr total effective dose equivalent (TEDE) to the
maximally exposed individual (MEI). If the PTE is below this value, the standards must be met
only to the extent justified by a cost/benefit evaluation (WAC 246-247-120).

ASME/ANSI| AG-1, Code on Nuclear Air and Gas Treatment (where there are conflicts in
standards with the other listed references, this standard shall take precedence)

o ASME/ANSI N509, Nuclear Power Plant Air-Cleaning Units and Components

o ASME/ANSI N510, Testing of Nuclear Air Treatment Systems

e ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities
o 40 CFR 60, Appendix A, Methods 1, 1A, 2, 2A, 2C, 2D, 4, 5, and 17

e ANSI/HPS N13.1-1999, Sampling and Monitoring Releases of Airborne Radioactive
Substances from the Stacks and Ducts of Nuclear Facilities.

The following standards and references are recommended as guidance only:
e ANSI/ASME NQA-2, Quality Assurance Requirements for Nuclear Facilities

e ANSI N42.18, Specification and Performance of On-Site Instrumentation for Continuously
Monitoring Radioactivity in Effluents

o ERDA 76-21, Nuclear Air Cleaning Handbook

e ACGIH 1988, Industrial Ventilation, A Manual of Recommended Practice, 20th ed.,
American Conference of Governmental Industrial Hygienists.
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Part of the BARCT demonstration process includes defining facility physical and chemical
processes. Included are the potential radionuclide release rates (by isotope, in units of curies
per year), process variables (such as flow rate, temperature, humidity, chemical composition),
and other technical considerations. The radionuclide release rates are based on the PTE
(WAC 246-247-120).

2.0 RADIONUCLIDE PHYSICAL/CHEMICAL FORM, RELEASE RATES, FORM, AND
POTENTIAL-TO-EMIT

Radionuclides selected for consideration in the BARCT demonstration shall include those that
contribute more than 10% of the potential TEDE to the MEI or more than 0.1 mrem/yr and any
others that the department determines are necessary (WAC 246-247-120).

The radionuclide release rates in curies per year and the PTE for an offsite MEI for the NaK
treatment process are documented in Calculation No. 0100D-CA-V0427, Total Effective Dose
Equivalent for the Treatment of NaK-Filled Specimens in the 100-D Area, and shown in

Table A-1. The radionuclide release rates in curies per year and the PTE, for a potential river
receptor for the NaK treatment process, are documented in Calculation No. 0100D-CA-V0431,
Total Effective Dose Equivalent for the Treatment of NaK-Filled Specimens in the 100-D Area
(River), and shown in Table A-2. As documented in these calculations five radionuclides
(Pu-238, Pu-239, Pu-240, Pu-241, and Am-241) are anticipated to account for more than 99%
of the dose drivers based on N Reactor Mark IV fuel (HNF-SD-SNF-TI-058, A Discussion of the
Methodology for Calculating Radiological and Toxicological Consequences for the Spent
Nuclear Fuel Project at the Hanford Site). The only other radionuclides of significance are Sr-90
and Cs-137. Only the five radionuclides that are the dose drivers, uranium, Sr-90, and Cs-137,
are included in the calculation. Uranium, Sr-90, and Cs-137 were included in the inventory for
completeness only; they are not the dose drivers and contribute less than 10% of the potential
dose. Two isotopes, Na-24 and K-42, were produced during exposure of NaK to the reactor
neutron flux, but both have half-lives less than 24 hours and both decay to stable products;
therefore, they are not included in the inventory.

It is assumed that 100% of the calculated radionuclide inventory is available for release and
release fractions are applied as follows:

e Arelease fraction of 1E-06 is applied to 95% of the radionuclide inventory as the test
specimens are considered to be a solid, except for Cs-137. The test specimens have not
been exposed to air, and oxides (particulates) would not have formed. The test specimens
would not be friable based on the known exposures associated with the production tests.

e Arelease fraction of 1E-03 for particulates is applied to 5% of the radionuclide inventory to
be conservative.

e Arelease fraction of 1E-03 is applied to 100% of the Cs-137 inventory in the test specimen
as the Mark 1l will be heated to ~250 °F, which is above the melting point for this
radionuclide. This temperature is well below the melting point for all other radionuclides and
an order of magnitude below the boiling point of all radionuclides. This is a very
conservative assumption as the test specimens are a solid, and all of the Cs-137 would
have to migrate out of the test specimen. The condensed steam and reacted materials
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are evacuated from the Mark Il and collected in a condensate tank followed by a

venturi scrubber. The water in both the condensate collection vessel and the venturi
scrubber serves to cool the evacuated materials. It is likely that if any of the Cs-137 melted
and migrated out of the test specimen, it would be in the form of entrained liquid droplets
that would remain either in the condensate trap or venturi scrubber.

e A release fraction of 1E-03 for particulates is applied to all of the removable contamination
that is present on the outside of the test specimens. All of the alpha activity is assumed to

be Am-241 and all the beta/gamma activity is assumed to be Sr-90 and daughter product
Y-90.

The assumptions concerning the release fractions for the inventory in the test specimens are
based on previous tests and studies conducted on the Hanford Site in the 1950s and 1960s.

These previous experiments are applicable to the proposed NaK treatment process for the
following reasons:

o Capsules used in experiments are similar in design to specimens found at the 100-D Area.
o NaK/water reaction used in experiments is more energetic than the NaK/steam reaction.

e Maximum measured temperature in proximity to NaK/water reaction site of 400 °C is
significantly below the 1200 °C peak cladding temperature limit criterion in 10 CFR 50 to
prevent runaway oxidation in a loss of coolant accident.

» Oxidation studies have shown that stainless steel (used in capsule failure experlments)
behaves SImllarIy to zircaloy below 800 °C.

Two series of tests were completed to determine (1) safe methods for processing NaK-
containing fuels in the nonproduction fuel (NPF) processing program and (2) the characteristics
and consequences of a NaK-filled capsule failure within a reactor process tube. The specimens
found at the 100-D Area are believed to be irradiated capsules similar in design to the capsules
tested in the second program. Testing of the NaK-water reaction in the first program
(HW-66562) was performed by hack sawing through capsules containing NaK that were in a
shallow water bath in a submerged hood. Twenty capsules containing a 1.5-in.-long by
0.425-in.-diameter U-Mo fuel slug clad in stainless steel were cut in final prototype tests as part
of this program. Inspection of the slugs after cutting showed that the reaction had no visible
affect on the U-Mo material, which supports the conclusion that the test specimens are a solid
with a release fraction of 1E-06. The dimensions of these fuel slugs are very similar to those of
the slugs believed to be present in the 100-D specimens. Testing of the NaK-water reaction in
the second program (HW-56588, HW-67721, HW-67717) was performed by perforating the
NaK-containing chamber and allowing the NaK to react with water in a reactor process tube.
This program demonstrated that an explosion was not a concern for NaK/water reactions after a
capsule failure and that temperatures adjacent to the reaction point did not exceed 400 °C '
(=750 °F). This supports the conclusion the NaK treatment process will not exceed
temperatures above the melting point for any radionuclide other than Cs-137, and will not
exceed temperatures that would result in the emission of radionuclides as a gas.

DUN-3955, Fission Product Release Rate from Aluminum Clad Uranium Fuel, presents the data
and some conclusions from initial tests on fission product release rates from irradiated fuel
heated to temperatures of about 1000 °C. Three of these tests provide data on the range of
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releases expected for cesium for metallic uranium fuel that does not melt. The total percentage
of cesium released during heating from about 650 °C to goal temperature of about 1000 °C,
holding at goal temperature for 10 to 20 minutes and subsequent cool down averaged 0.021%
(2.1E-04). The percentage of cesium released during heating from 650 °C to goal temperature
ranged from 0.00008% to 0.008% (8E-07 to 8E-05). The average cesium release during this
heating period to goal temperature was about 0.003% (3E-05). Based on this test data the
assumption of 1E-03 for Cs-137 assumed for the NaK treatment process is conservative as the
Mark 11l will be heated to ~250 °F.

The potential total unabated effective dose equivalent (TEDE) to an offsite MEI, assumed to be
located at 10,114 m west-northwest at the site boundary, is estimated to be 3.3E-05 mrem/yr
(0100D-CA-V0427) (Table A-1). The potential TEDE to a potential river receptor is

7.95E-04 mrem/yr (0100D-CA-V0431) (Table A-2). Since this PTE is less than 0.1 mrem/yr, the
technology standards identified above must be met only to the extent justified by a cost/benefit
evaluation. The following section addresses the cost/benefit evaluation requirement. The
abated offsite MEI and river receptor doses are 3.3E-07 mrem/yr and 7.95E-06, respectively,
based on the adjust factor to emissions for high-efficiency particulate air (HEPA) filters from

40 CFR 61, Appendix D.

3.0 COST/BENEFIT EVALUATION

The cost/benefit evaluation follows the methodology used for the Tanker Truck Notice of
Construction (NOC) as documented in correspondence from the U.S. Department of Energy,
Richland Operations Office (DOE-RL) to the Washington State Department of Health (WDOH)
(05-AMCP-0041). '

The cost for a system to exhaust the NaK containment structure that meets the technology
standards listed above, is compared to; “...the most commonly used value in the U.S. is $1,000
per person-rem” (DOE/EV/1830-T5 as referenced in WAC 246-247-130). Accounting for
inflation, $1,000 in 1980 would be equivalent to ~$2750 in 2011. If the cost is above $2,750 per
person-rem, then generally the dose reductions are not considered cost beneficial.

(Cost escalation from U.S. Bureau of Labor Statistics:
http://iwww .bls.gov/datal/inflation_calculator.htm)

The WDOH recently approved, via AIR 11-913, two stages of HEPA filtration as BARCT for
particulate radionuclide emissions from newly constructed units required to meet the technology
standards listed above as documented in DOE/RL-2001-57, Radioactive Air Emissions Notice of
Construction for the Transuranic Waste Retrieval Project. The cost for the next generation

retrieval exhauster approved by AIR 11-913 is $211,100 (Table A-3) and is used in the following
cost/benefit analysis.
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3.1 COST/BENEFIT EVALUATION FOR A RECEPTOR LOCATED AT THE RIVER

The following is the calculated cost/benefit evaluation based on a dose to potential receptors at
the Columbia River.

Person-rem:

Estimated dose of 7.95E-04 mrem/yr (100D-CA-V0427) to river receptor / 1000 =
7.95E-07 rem/yr

7.95E-07 rem/yr x 450 fishermen on the river = 3.58E-04 person rem/yr

NOTE: The number of fishermen on the river is based on U.S. Fish and Wildlife information
concerning peak use during peak fall salmon fishing season.

NOTE: Tank Truck NOC cost/benefit analysis reduced this number by a factor of 100 as ON
AVERAGE population receives 1% of the MEI dose. That factor was not applied here.

Cost per person-rem reduced:

Cost of compliant exhauster system $211,100/3.58E-04 person rem/yr = $589,664,805 per
person-rem reduced. This value is above the $2,750 per person-rem benefit; therefore, a
system that meets all of the technology standards is not proposed for the NaK treatment

process.
3.2 COST/BENEFIT EVALUATION FOR THE OFFSITE MEI

Person-rem:

Estimated dose of 3.30E-05 mrem/yr (0100D-CA-V0431) to the offsite MEI / 1000 =
3.30E-08 rem/yr

3.30E-08 rem/yr x 482,000 population (RL 2009) = 1.59E-02 person rem/yr

NOTE: Tank Truck NOC cost/benefit analysis reduced this number by a factor of 100 as ON
AVERAGE population receives 1% of the MEI dose. That factor was not applied here.

Cost per person-rem reduced:

Cost of compliant exhauster system $211,100/1.59E-02 person rem/yr = $113,276,730 per
person rem reduced. This value is above the $2,750 per person-rem benefit; therefore, a

system that meets all of the technology standards is not proposed for the NaK treatment
process.
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4.0 PROPOSED BARCT

The planned activities will be conducted in a ventilated enclosure that is operated under
negative pressure with HEPA filtration. As discussed above, HEPA filtration has been approved
by WDOH as BARCT for radionuclide particulate emissions as recently as September 2011.
There is only one exhaust point for the ventilated enclosure, which is through a HEPA-filtered
exhauster that is considered BARCT for this project.

The enclosure is a 12-ft by 12-ft by 12-ft metal structure with a window that has been designed
and engineered specifically for radiological controlled operations. This type of structure has
been used on the Hanford Site and for projects in other parts of the country involving
radiological material.

ASME/ANSI AG-1

The exhauster that is proposed for use is an OmniAire 600V, certified to ANSI Z9.2-2006. The
HEPA filter does not meet the American Standard Mechanical Engineer/American National
Standard Institute AG-1, Section FC. This section of the code provides minimum requirements
for the performance, design, construction, acceptance testing, and quality assurance for HEPA
filters used in nuclear safety related air or gas treatment systems in nuclear facilities. The
HEPA filter used in the OmniAire 800V meets industry standards for asbestos work. HEPA
filters that meet asbestos standards are required to remove 99.97% of 0.3 micron
monodispersed particles, which is equivalent to the nuclear-grade HEPA filter standards. These
types of exhaust units are commonly used on the Hanford Site for control of radionuclides in
environments where the PTE is less than 0.1 mrem/yr, such as for the NaK treatment process.
The OmniAire 600V HEPA filter is certified to remove 99.99% of 0.3 micron monodispersed
particles, which is a greater efficiency than the nuclear-grade HEPA filter standards. The as
installed OmniAire 600V HEPA filter was also tested on the Hanford Site and was found to
remove >99.95% of 0.7 monodispersed particles with an average flow rate of 291 cfm.

The ducting that is connected to the exhauster and ventilated enclosure is composed of
polyvinyl chloride (PVC) and is rated for 2 in. Hg (vacuum), and is deemed to be compatible with
the flow rates and materials being handled in the ventilated enclosure. There is no chemical
incompatibility with this ducting, no physical hazard to the ducting from the material anticipated
to pass through the ducting, and there are no flammable liquids used in the operation. While

this ducting is deemed to be adequate for the proposed work, it does not meet the AG-1
standards.

While the asbestos standards do not require compliance with radiation resistance and fire
resistance found in nuclear-grade HEPA filters and ducting, the HEPA filters and ducting for this
project will not be subjected to extremes of radiation or temperature. Dose rates and
temperature will be continuously monitored during process activities as discussed below.

The dose rates will be monitored utilizing two MGPI DMC2000S Electronic Dosimeters with
one located near the Mark 1l and the other near the NDS containment. The dose rate readings
will be transmitted to a remote digital readout location, outside of the ventilated enclosure that
houses the Mark |1l and NDS containment. Remote real-time dose rate monitoring will

provide early indications of changes in dose rates in the work area and associated processing
equipment, to verify that the HEPA filters and ducting were not exposed to extremes
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of radiation. The DMC2000S electronic dosimeters monitor gamma and X-ray radiation with
energies from 60 keV to 6 MeV with a dose rate measurement range from 1 mrem/hr to
100 rem/hr.

The temperature and moisture content of the treatment system exhaust will be inconsequential
relative to the volume of ambient air flowing through the ventilation system. However, the
temperature of the air exhausted from the venturi scrubber and the temperature inside of the
Mark Il chamber will be monitored continuously during NaK deactivation. Temperature
readings will be transmitted to a remote digital readout location at the control operation station,
outside of the ventilated enclosure that houses the Mark 11l chamber and containment control
system (CCS).

Differential pressure (DP) gauges are mounted in both of the exhausters and monitor the
operation of the HEPA filters. In addition, a DP gauge manufactured by Dwyer and calibrated to
NIST with a measurable range of 0.00 to 20.008 in. water column (W.C.), with an accuracy of
0.5% will be located on the inlet and outlet stream of the OmniAire 600V HEPA filter. Both DP
gauges are used to monitor the pressure drop across the HEPA filter in OmniAire 600V. The
pressure drop is continuously monitored, and the readings are transmitted to a remote digital
readout location at the control operation station, outside of the ventllated enclosure that houses
the Mark Ill chamber and NDS containment.

The disassembly of the treated test specimens is conducted in the NDS containment that is
exhausted to a separate HEPA-filtered Mini Force Il exhauster located inside the HEPA-
ventilated 12-ft by 12-ft by 12-ft enclosure. It does not ventilate to the environment. The
discussion above for the OmniAire 600V applies to the Mini Force Il. The as-installed Mini
Force Il HEPA filter was also tested on the Hanford Site and was found to remove >99.95% of
0.7 monodispersed particles with an average flow rate of 209 cfm.

ASME/ANSI N509 and N510

The HEPA filters do not comply with ASME/ANS! N509 and N510. However, the HEPA filters
are tested in-place to demonstrate they meet the performance requirements of

ANSI/ASME N510 with a DOE-approved challenge aerosol. The test in these procedures
determines aerosol penetration as a result of leakage through or around the filter unit due to
faulty installation, defect in the filter unit mounting frame and housing, or defects and/or damage
to the individual filter units. Although these procedures are not strictly N510 tests, the
procedures are used throughout the Hanford Site and are proposed as adequate to
demonstrate the HEPA filtration system is operating properly and meets the intent of N510.
Hence, it is proposed that adherence to these procedures adequately demonstrates that the
HEPA filtration systems are operating properly and is compatible with the standard. The HEPA
filters installed in the exhaust units have been efficiency tested at the Hanford Site to
demonstrate a minimum efficiency of 99.95% for removal of test aerosol with a minimum
median diameter of 0.7 microns.

ANSI/ASME NQA-1
The exhaust system was not procured from an NQA-1 supplier.

As described in Section 7.0, air monitoring will be conducted during the NaK treatment process.
The near-facility air monitor samples are collected and analyzed in accordance with the site-

A-7
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wide environmental monitoring program and quality assurance requirements are addressed in
MSC-2333 (latest revision). In addition, low-volume air sampling will be conducted in the
ventilated enclosure, at the exhaust outlet and at the boundary of the work location. Smears
and surveys will be taken, and dose rates will be monitored. Quality assurance for these
activities is addressed in ENV-1, Environmental Monitoring & Management, ENV-1-1.15,
“Quality Assurance Project Plan for Radiological Air Emissions Monitoring.”

ANSI N13.1 1999

There is no sampling system on the OmniAire 600V: The PTE is less than 0.1 mrem/yr;
therefore, the sampling criteria in ANSI'N13.1 are not applicable. The methods discussed in
Section 7.0 of this NaK treatment plan will be used to provide periodic confirmatory
measurements of low emissions.

40 CFR 60, Appendix A Test Methods 1, 1A, 2, 2A, 2C, 2D and 4

The OmniAire 600V does not have a stack that can be tested using 40 CFR 60 Appendix A
methods. Therefore, these methods are not applicable. Instead, air flow measurements are

incorporated into the HEPA filter test procedures referred to previously addressing
ASME/ANSI N510. ~
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Treatment Plan for 100-D Burial Grounds NaK
Rev. 0

Table A-3. Cost for Next Generation Exhauster.

Detail Cost Sost
Design work . $9,000 Actuals
Procure HEPA Demister/Heater Assembly $98,000 Actuals
Procure Tent Exhauster $27,000 Actuals
Procure HEPA Filter Housing $32,000 Actuals
Procure HEPA Filters $1,100 Actuals
Procure Monitoring System $19,000 Quote
Prepare Compliance Matrix $25,000 | ROM
Total Cost $211,100 '

HEPA = high-efficiency particulate air
ROM = Rough Order of Magnitude Estimate

A-13



Attachment 7



“N\

Page 1 of 3

163532

AWCH Document Control

From: Saueressig, Daniel G

Sent: Thursday, January 12, 2012 8:52 AM
To: *WCH Document Control

Subject: FW: 100-D-30 Proposed Sampling

Attachments: 0100D-DD-0735 (100-D-30).pdf

Please provide a chron number (and include the attachments). This email documents a regulatory
agreement and supersedes CCN# 163461.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Kapell, Arthur (ECY) [mailto:akap461@ECY.WA.GOV]

Sent: Thursday, January 05, 2012 2:30 PM

To: Laurenz, Julian E; Boyd, Alicia; Howeil, Theresa Q; Post, Thomas C; Thompson, Wendy S
Cc: Beasley, Michael E; Saueressig, Daniel G; Woolery, Donald W

Subject: RE: 100-D-30 Proposed Sampling

Jjulian,

My apologies — | had meant to include my approval for the staging piles as identified on drawing 0100D-
DD-C0735. With regards to the number of samples, unless you can provide a reason why three samples
cannot be collected, three samples should be collected.

Artie Kapell

Nuclear Waste Program

Washington State Department of Ecology
(509) 372-7972

(509) 372-7971 Fax

From: Laurenz, Julian E [mailto:jelauren@wch-rcc.com]

Sent: Thursday, January 05, 2012 2:28 PM

To: Kapeli, Arthur (ECY); Boyd, Alicia (ECY); Howell, Theresa Q; Post, Thomas C; Thompson, Wendy S
Cc: Beasley, Michael E; Saueressig, Daniel G; Woolery, Donald W

Subject: RE: 100-D-30 Proposed Sampling

1/12/2012
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Artie,
Thanks for the quick response. A couple of questions:

+ Does this e-mail also allow WCH to use the staging/stockpiles for ACL material?
+ Do we have the flexibility to collect one sample if conditions warrant? Again, we'll make all efforts
possible to collect the three samples from each interval.

Thanks,
Julian

From: Kapell, Arthur (ECY) [mailto:akap461 @ECY. WA.GOV]

Sent: Thursday, January 05, 2012 1:42 PM

To: Laureng, Julian E; Boyd, Alicia; Howell, Theresa Q; Post, Thomas C; Thompson, Wendy S
Cc:  Beasley, Michael E; Saueressig, Daniel G; Woolery, Donald W

Subject: RE: 100-D-30 Proposed Sampling

julian,

I concur with your strategy for sampling at 5 foot intervals in accordance with the Tier 2 Excavation Plan drawing
0100D-DD-C0735. | do not see any compelling reason however why you cannot collect three evenly spaced
samples at each 5 foot interval rather than one composite, making your best efforts to avoid material sloughing
from the sidewalls.

Artie Kapeii

Nuclear Waste Program

Washington State Department of Ecology
{509} 372-7972

(509) 372-7971 Fax

From: Laurenz, Julian E [mailto:jelauren@wch-rce.comi

Sent: Wednesday, January 04, 2012 6:55 PM

To: Boyd, Alicia (ECY); Howell, Theresa Q; Kapell, Arthur (ECY); Post, Thomas C; Thompson, Wendy S
Cc: Beasley, Michael E; Saueressig, Daniel G; Woolery, Donald W

Subject: 100-D-30 Proposed Sampling

Al

Per our discussion in today's meeting, I'd like to propose the following sampling strategy for our upcoming 100-D-
30 remediation:

o Sample at 5 foot intervals.
o At each 5 foot interval, collect three evenly spaced samples across the floor. If conditions (e.g, material

sloughing) don't allow three samples to be collected, collect one composite sample of the floor.
o Analyze all samples for hex. chrom and totat chrome.

If you are good with this strategy, and with the staging/stockpile areas shown on the drawings this afternoon,

1/12/2012
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please provide concurrence by no later than 1/11/12.

Thanks,
Julian

1/12/2012



SR

(o -
"I T SRR

0. 1 SL00-00-00C1D | coot

D R e

S

Eeag LT i vk “ErC e e,

R NSO ¢ B 05S0-00E
O TATICN. STHS DRI DU
I G000

sgpms PACl e i
ITT OHdUVINVRIL LT ATOINYH

Funso10 NOIONIHSYA |

TOVILNGD NSO SOUREOD. Miny
IORAG SNOIORRID. QNN 3S0

ADHIANT A0 INIWIHYLAA 80

N
R e //
b 5% bt il o ot B
T YU BRIRR B Sy S SRR ey %,

VOIHS, 7607610

SR .
e TDERAIGNTT TR SRIGITIORE QRONININI
. SO Y FVRE i BORIDEIRG
LA R i SR OVIINIING Y

BT

< e L

.&R.x

e Ly

Cums

i e o St s R

R

HOT DAGEL AN e
NOGUYARIIE B HL ONNAG (TACKSE. 3
WA WO 40 Pvrns mamidia

18

FBEONK
WUHES

\\1\
e
Y O
s W ~
o, i
T e PO
N4 U

oo

£Es m
3
2

D BRSO,




Attachment &



T

g Page 1 of 2

163462

AWCH Document Control

From: Saueressig, Daniel G

Sent:  Thursday, January 05, 2012 1:54 PM

To: AWCH Document Control

Subject: FW: 100-D-100 Tier 2 Potholes

Please providé a chron number. This email documents a regulatory agreement.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Kapell, Arthur (ECY) [mailto:akap461@ECY.WA.GOV]

Sent: Thursday, January 05, 2012 1:47 PM

To: Laurenz, Julian E

Cc: Boyd, Alicia; Post, Thomas C; Woolery, Donald W; Saueressig, Daniel G
Subject: RE: 100-D-100 Tier 2 Potholes

Julian,

| concur with your logic for the selection of tier-2 potholes for D-D-100 as well as the sampling approach.
Additionally, as you will be returning pothole material to its original location, the pothole material must
be remediated in the tier-3 design, as you have stated.

Artie Kapell

Nuclear Waste Program

Washington State Department of Ecology
(509) 372-7972

(509) 372-7971 Fax

. From: Laurenz, Julian E [mailto:jelauren@wch-rcc.com]

Sent: Wednesday, January 04, 2012 7:21 PM
To: Kapell, Arthur (ECY)
Cc: Boyd, Alicia (ECY); Post, Thomas C; Woolery, Donald W; Saueressig, Daniel G

~ Subject: 100-D-100 Tier 2 Potholes

Artie,

Per your request at this morning's interface meeting, I've provided additional information below on logic
for selecting potholes. If you have no questions on the logic, | would like to get concurrence by 1/10/12 to
proceed with potholes. Please let me know if you have any questions.

1/5/2012
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163462

Thanks,
Julian

From: ’Laurenz, Julian E

Sent: Tuesday, December 20, 2011 7:05 PM ~

To: Boyd, Alicia; 'Kapell, Arthur (ECY)'; Post, Thomas C
Subject: 100-D-100 Tier 2 Potholes

Alicia/Artie/Tom,

How is it going? As part of our interface meeting tomorrow, I'll be reviewing potholes we'll be digging in early
January to help define Tier 3 remediation (see attached sketch). Our strategy will consist of:

e Remediating 5 potholes. Each pothole wiil range in depth between 15-20 feet. The five potholes were
selected based on their ability to define the Tier 3 design. Although all efforts were made to pothole the
highest chrome concentrations, this could be not be done in all cases because of access issues.

e For each pothole, we'll collect total and hex. chrome samples approximately every 5 feet.
o The pothole material will be returned to its original location. Alt the recommended pothole areas will be

included in the Tier 3 design, which means they will be remediated and stockpiled. The hasis for backfilling
the potholes is to provide a foundation for our-equipment to perform Tier 3 remediation.
We'll see you tomorrow.

Julian

<< File: 100-D-100 tier 2 post-ex with pothole locs-Layout1.pdf >>

1/5/2012
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100 Area D4/ISS Status
January 12, 2012

D4 (WCH

100-N River Structures (181-N, 181-NE, and 1908-NE): Demolition of the 181-N River
Pump house scheduled to begin this week by toppling the Guard Tower (181-NA) to the bench
on the south side of the structure. Demolition expected to begin on the diesel pump house
shortly thereafter.

182-N High Lift Pumphouse: Above grade demolition and load out 75% complete. At grade
floor currently being demolished (opened up) facilitating below grade demolition which has
already started.

105-N Fuel Storage Basin (FSB): Demolition and load out of north and south FSB floors
approximately 70% compete. Department of Health (DOH) has indicated, through Ecology,
that one of their air samples collected during FSB demolition activities on 12/1/2011 indicates
an elevated level of Cs-137. WCH air samples collected next to and simuitaneous with those
DOH samples did not indicated elevated Cs-137. WCH is working with DOH and Ecology to
determine the cause. To date, radiological controls in place have kept dose levels below
ALARA goals.

105-NE Fission Products Trap (FPT): Continuing with excavation and load out around the
facility to facilitate demolition. Currently completing demolition of last section of tunnels that
were between 105-N Reactor Building and 117-N Exhaust Air Filter House. Actual demolition
of the facility scheduled to begin within next two weeks and will include removal of additional
TSD piping between the FPT and the 1303-N Spacer Silos.

105-N/109-N Reactor/Heat Exchanger Buildings (ISS): ISS complete with the exception of
installing pour backs and plates below grade on west side. Installation of those pour backs and
plates is pending completion of FSB. WCH currently preparing the documentation necessary
to secure a subcontractor for the work.

Other Areas

400 Area: All buildings scheduled for demolition in 400 Area complete and loaded out with
exception of 4702, which is currently being demolished. Completion of 4702, and
demobilization from 400 Area, currently forecasted for mid February.

Page 1 of |
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163468

AWCH Document Control

From: Saueressig, Daniel G

Sent: Monday, January 09, 2012 6:23 AM

To: AWCH Document Control

Cc: Faust, Toni L; Howell, Theresa Q

Subject: FW: 100-N-61 and 100-N-64 pipeline waste site colonization

Attachments: SIS updates for 100-N-64 sub-sites-1.doc; SIS updates for 100-N-61 sub-sites. doc; 100-N-
61_64_Fig2.pdf; CCN-158653.pdf

Please provide a chron number (and include attachments). This email documents a regulatory
agreement.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Menard, Nina (ECY) [mailto:nmen461@ECY.WA.GOV]

Sent: Friday, January 06, 2012 8:20 AM

To: Chance, Joanne C

Cc: Faust, Toni L; Boyd, Alicia; Saueressig, Daniel G

Subject: FW: 100-N-61 and 100-N-64 pipeline waste site colonlzatlon

Joanne,
I also concur with the colonization plan for 100-N-61 and 100-N-64 as described below.
Thanks,

Nina M. Menard
Environmental Restoration
WA Dept. of Ecology
509-372-7941 Office
509-420-6839 Cell

From: Chance, Joanne C [mailto:joanne.chance@RL.gov]

Sent: Tuesday, December 27, 2011 11:28 AM
To: Faust, Toni L; Boyd, Alicia (ECY)
Subject: RE: 100-N-61 and 100-N-64 pipeline waste site colonization

Toni and Alicia,

I concur with the following colonization plan for 100-N-61 and 100-N-64 as described

1/.0/n11n
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below and in the attachments. Thanks.

Joanne C. Chance

U.S. Department of Energy

Office of Assistant Manager for the River Corridor
825 Jadwin Ave / MSIN A3-04

Richland, WA 99352

(509) 376-0811

From: Faust, Toni L [mailto:tifaust@wch-rcc.com]

Sent: Wednesday, December 14, 2011 1:23 PM

To: Chance, Joanne C; Boyd, Alicia

Cc: Saueressig, Daniel G; Walker, Jeffrey L; Proctor, Megan L; Buckmaster, Mark A
Subject: 100-N-61 and 100-N-64 pipeline waste site colonization

Please provide concurrence (per TPA-MP-14) for the colonization of the 100-N-61 and 100-N-64 wastes sites as
discussed in the meeting earlier today. The waste sub-sites are based on geopgraphical locations not on material
transferred through the pipe segments. This is being done to better facilitate the verification sampling and
closeout of these waste sites and collocated wastes sites. Verification sample designs will be based on the
excavated area not on the specific lines as they criss crossed each other covering the excavation. The
verification sample results for each area will be used to close out all or portions (if the entire site does not lay
within the excavation) of the collocated waste sites and documented in appropriate RSVPs. It is recognized that
due to the size of 100-N-61:1 and 100-N-64:1 sub-site that multiple decision units may be necessary. In fact the
area that covers the river road by the 181-N building was already sampled and backfilled per an agreement CCN
158653 (attached).

If you have questions please let me know. Once your concurrence is received | will submit the required form to
the WIDS Analyst per procedure. Your concurrence is requested by Tuesday 112-27-2011.

Thanks toni
948-8065

<< File: SIS updates for 100-N-64 sub-sites-1.doc >> << File: SIS updates for 100-N-61 sub-sites.doc >> << File: 100-N-
61_64_Fig2.pdf >> << File: CCN-158653.pdf >>

t/0/9n11n



100-N-64:1 109-N South side pipelines of the 100-N Reactor 105/109-N Cooling Water Effluent Underground Pipelines

The 100-N-64:1 10 in. diameter pipefines are located directly south of the 109N Heat Exchanger Building and was used as a blow-
down lines from the 109N Heat Exchanger Building to the 1908-N Seal Well Outfall Structure.

Collocated waste sites and ancillary facilities.
100-N-37
100-N-29
100-N-30
100-N-61:1
100-N-64 (to be colonized)
100-N-103:1 (1 french drain on east side of 1902N)
100-N-84:1, :2, :3, 4, :5, 6,7
Sump #2 (part of 100-N-84:5) see FSCF D4-100N-0012
1902N (basement)
186N (slab)
Pipeline ends at 163N and 183N foundations which wers left in place by D4 (see FSCF D4-100N-0012

100-N-64:2 109-N East side pipelines of the 100-N Reactor 105/109-N Cooling Water Effluent Underground Pipelines

The 100-N-64:2 sub-site pipelines located parallel to and directly east of the 109-N Heat Exchanger Building. This sub-site consists
of a single 10 in. diameter blow-down pipelines where it leaves the 108-N Building and continues into the 10 in. diameter 100-N-64:1
pipelines. The geographical location of the 100-N-61:2 sub-site also coincides with the 100-N-62, 100-N 105-N, 109-N, 163-N, 182-
N, 183-N and 184-N Underground Pipelines waste site which lays underneath.

Collocated waste sites and ancillary facilities.

100-N-62

100-N-84:1, :2, 3, 4, :5, 6

100-N-61:2

100-N-63:2 (has its own VWI = 0100N-WI-G0022) COPCs: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitrate/nitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thorium-282, thorium 232, uranium 233/234, uranium-238, tritium

100-N-84:3 109-N West side pipelines of the 100-N Reactor 105/109-N Cooling Water Effluent Underground Pipelines

The 100-N-64:3 pipelines are located west of the 109-N Heat Exchanger Building and 105-N Reactor Building. This sub-site
consists of 2 in. to 32 in. pipes used to transport vent, flush, blow-down, filtered, fire line, and demineralized water between the 109-
N Building, and the 1304-N Emergency Dump Tank, 1300-N Emergency Dump Basin, 107-N Basin Recirculation Facility, and the
1303-N Radioactive Dummy Burial Facility/Spacer Silos.

Collocated waste sites and ancillary facilities.

100-N-84:1, :2, :3, :4, :5, 6

118-N-1

100-N-61:3

100-N-68

100-N-63:2 (has its own VWI = 0100N-WI-G0022) COPCs: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitrate/nitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thorium-282, thorium 232, uranium 233/234, uranium-238, tritium



100-N-61:1 109-N South side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The 100-N-61:1 pipelines are located directly south of the 109N Heat Exchanger Building and transported mainly water between the
109N Building and the water treatment and storage facilities (181-N, 182-N, 183-NA, 1900-N, and 1808N). The pipelines were also
used to transfer sewer, chlorine and sump discharge waste water. These pipes vary in size 4 in. to 108 in. diameter and are mainly
steel and cast iron pipes wrapped in a coal tar enamel mastic.

Collocated waste sites and ancillary facilities.
100-N-37
100-N-29
100-N-30
100-N-64:1
100-N-103:1 (1 french drain on east side of 1902N)
100-N-84:1, :2, :3, 4, :5, 6, :7
Sump #2 (part of 100-N-84:5) see FSCF D4-100N-0012
1902N (basement)
186N (slab)
Pipeline ends at 163N and 183N foundations which were left in place by D4 (see FSCF D4-100N-0012

100-N-61:2 109-N East side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The 100-N-61:2 pipelines are located parallel to and directly east of the 109-N Heat Exchanger Building. They were used to
transport transported raw water to the 109N Building from the 182-N High-Lift Pump House. These pipes vary in size 4 in. to 54 in.
diameter and are mainly steel wrapped in a coal tar enamel mastic. The geographical location of the 100-N-61:2 sub-site also
coincides with the 100-N-62, 100-N 105-N, 109-N, 163-N, 182-N, 183-N and 184-N Underground Pipelines waste site which lays
undemeath. « -

Collacated waste sites and ancillary facilities.

100-N-62

100-N-84:1, :2, :3, :4, 5, :6

100-N-64:2

100-N-63:2 (has its own VWI = 0100N-WI-G0022) COPCs: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitrate/nitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thorium-282, thorium 232, uranium 233/234, uranium-238, tritium

100-N-61:3 109-N West side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The 100-N-61:3 pipelines are located west of the 109-N Heat Exchanger Building and 105-N Reactor Building. This sub-site
consists of a 30 in diameter emergency raw water supply pipeline from the 182-N High-Lift Pump House, and a 30 in. diameter
overflow pipeline located between the 1300-N Emergency Dump Basin and the 1908-N Seal Well Outfall Structure.

Collocated waste sites and ancillary facilities.

100-N-84:1, :2,:3, 4, :5,:6

118-N-1

100-N-64:3

100-N-68

100-N-63:2 (has its own VWI = 0100N-WI-G0022) COPCs: Cadmium, chromium (total), mercury,
hexavalent chromium, lead, nitrate/nitrite, sulfate, SVOC, TPH, PAH, GEA, nickel-63, strontium 90,
plutonium-239/240, thorium-282, thorium 232, uranium 233/234, uranium-238, tritium

100-N-61:4  182-N South side pipelines of the 100-N Water Treatment and Storage Facilities Underground Pipelines

The 100-N-61:4 pipelines are located directly south of the 182-N High-Lift Pump House and undereath the 1900-N Water Supply
Tanks' foundations. These pipelines transported raw and filtered water in 4 in. to 42 in. diameter steel pipes wrapped in a coal tar
enamel mastic.

Collocated waste sites and ancillary facilities.
100-N-84:1, :3, 4, :7

1900N partially removed but still has tank foundations to be removed by D4 as a TPA ancillary facility.
Pipe ends at 182N which D4 is currently taking to 3 feet below grade.
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RE: UPDATED: 100-N FR South River Road Agreement Page 1 of 2

AWCH Document Control 158693
From: Saueressig, Daniel G

Sent: Thursday, May 26, 2011 7:14 AM

To: AWCH Document Control

Subject: FW: UPDATED: 100-N FR South River Road Agreement
Attachments: River Road White. Paper -final 5-19-11.doc
Please provide a chron number (and include attachment). This email documents a regulatory agreement.

Thanks,

Dan Saueressig

FR Environmental Project Lead
Washington Closure Hanford
521-5326

From: Varljen, Robin (ECY) [mailto:RVAR461@ecy.wa.gov]
Sent: Thursday, May 19, 2011 3:40 PM

Ta: Faust, Toni L

Cc: Walker, Jeffrey L; Menard, Nina; Saueressig, Daniel G
Subject: RE: UPDATED: 100-N FR South River Road Agreement

Toni,

I am not sure what removing “during remediation” gains us when it is restated in the next
sentence. Regardless, | accept this paragraph (section 4.4) as it is written below:

So, based on the document provided and current information provided to me by the FR project,
I'accept this agreement on Ecology’s behalf. | would like notification when you have sampled,
compared the analytical results to the soil RAGs and will backfill. This can be ane notification or
3 individual notifications and e-mail is sufficient. Please include this white paper and e-mail in
the next UMM for documentation of our agreement.

Please let me know if you have questions or comments.

Robin Varljen

Washington Department of Ecology

Nuclear Waste Program - Cleanup Section

(509) 372-7930

From: Faust, Toni L [mailto:tifaust@wch-rce.com]

5/26/2011



RE: UPDATED: 100-N FR South River Road Agreement Page 2 of 2

158653

Sent: Thursday, May 19, 2011 2:27 PM

To: Varljen, Robin (ECY)

Cc: Walker, Jeffrey L

Subject: RE: UPDATED: 100-N FR South River Road Agreement

Robin
Your comment has been incorporated with minor revision. See befow,

If visual evidence of contamination (e.g., staining) is observed within the pipeline excavation the stained
location and approximate dimensions will be documented within the field logbook. The lead agency will
be notified via email if stained areas are identified during remediation and consulted regarding decisions
on additional verification focused samples in these locations.

Also since the 100-N-53 waste site RTD memo has been issued this site has been move to the appropriate
portion of the white paper and the data summary table removed. Jelf read through this and | used the electronic
spelling-grammar checker so | am hoping we are good to go. If you are okay with the attached pleass send an
email and later the documeént can be placed in the UMM minutes to document Ecology concurrence.

Thanks toni

5/26/2011




Remediation and Verification Sampling for Eight Waste Sites within
the 100-N South River Road Boundary

1.0 PURPOSE

The purpose of this white paper is to describe the remediation, sampling and analytical requirements for
portions of waste sites that lay within the 100-N south river road to support the waste site specific
remaining sites verification packages (RSVPs). Remediation of the portions of the waste sites within the
100-N south river road is needed to support the demolition of the 100-N River Structures, including the
181-N building between July and September 2011.

Eleven waste sites within the 100-N south river road boundary near the 181-N building, and leading to
the west side of the 105-N/109-N Reactor building have been identified as requiring
removal/remediation to support Field Remediation and Deactivation, Decommission, Decontamination,
and Demolition projects work schedules. Three of the 11 wastes sites (100-N-56, 181-N Building
Drywell, 100-N-73, 107-N Building West Area Storm water Runoff Miscellaneous Stream #395, and
100-N-76, 181-N Pump house French Drains) have been reclassified as “Rejected/Not Accepted,” and
do not require sampling. These sites may be disturbed or removed during the excavation of the eight
remaining waste sites.

Sampling of the eight waste sites méet the requirements specified in the 100-N Area Sampling and
Analysis Plan for CERCLA Waste Sites (100-N Area SAP) (DOE-RL 2006a) and will be documented in
the site specific RSVPs. The 100-N Area SAP addresses the sampling requirements associated with the
cleanup of waste sites under the Interim Action Record of Decision for the 100-NR-1 and 100-NR-2
Operable Units, Hanford Site, Benton County, Washington (100-N ROD) (EPA 1999),

If verification focused sample results for a specific waste site are below the remedial action goals
(RAGs) for the contaminants of potential concemn (COPCs) for that waste site and collocated waste sites
then the excavated portion of that waste site will be backfilled.

If verification focused sample results for a specific waste site are above the RAGs, additional
remediation of the waste site portion within the 100-N south river road will occur, and follow-up
verification focused sampling will be performed. Remediation of each waste site portion within the 100-
N south river road will not be considered complete until verification focused sample results are less than
the soil RAGs. The location of the follow-up verification focused sampling will be the same as the
original verification focused sample.

Interim closure of the waste sites based on verification sampling will be documented in site specific
RSVPs. Documentation on these portions of pipelines covered by the above sampling will be included
in the site specific RSVPs.

Should any deviation from this white paper be anticipated or undertaken, including performing
additional remediation or revisions to the sampling approach, the Field Remediation project will notify
the U.S. Department of Energy, Richland Operations Office and the lead regulatory agency for
coricurrence.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

2.0  SITE DESCRIPTION
There are two categories based on waste site status, as listed below.

¢ Confirmatory waste sites awaiting sampling to determine if remediation will be required: 100-
N-84 (subsites: 3, 5 and 7).

¢ Removal, Treat and Disposal (RTD) waste sites: 100-N-53, 100-N~61 100-N-64, and
100-N-84 (subsites: 2 and 6).

A description of each of the eight waste sites identified for partial removal is as follows.
Confirmatory Waste Sites:

The 100-N-84:3 subsite consists of inactive filtered and potable water pipelines including those
identified as filter water, demineralized water, potable water, and makeup water. During treatmerit of -
the raw water in the 183-N Building, liquid alum (aluminum sulphate), Separan (polyacrylamide
coagulant), and liquid chlorine were added. Chlorine was added for the control of slime and algae and
may have been used to assist in coagulation, odor, and iron removal problems.

The alum used at 183-N contained trace amounts of naturally occurring radium-226, radium-228, and
thorinm-228, which may have been Technologically Enhanced Naturally Occurring Radioactive
Material (TENORM). To determine if TENORM was present, a number of samples downstream of the
183-N chemical mixing tank were taken and no detectable amounts of radioactive contamination were
found.

The 186-N Potable Water Plant replaced the 183-N and 163-N facilities in 2000. Sodium hypochlorite
solution was added at the 186-N facility as the chlorinating agent to control slime and algae. After
operation of the 186-N Potable Water Plant began, heavy concentrations of particulates in the water
were seen. A pre-filtration system located in 1902-N Building was added in 2002 to alleviate the
problem.

The 100-N-84:5 subsite consist of the 100-N Area sanitary pipelines including; sanitary water, sanitary
sewer, storm drains, and disposal field pipelines.

The 100-N Area was serviced by 10 separate sewer systems consisting of one cesspool, one lagoon, six
septic tanks with an associated tile or drain field, and two septic tanks with seepage pits. The septic
tanks, pits, cesspool, and lagoon are identified as the 124-N-1 through 124-N-10 waste sites. The 124-
N-5, 124-N-6, 124-N-7, and 124-N-8 waste sites have been reclassified as Rejected. The feed and
drainage pipelines associated with these waste sites are included in the 100-N-84:5 waste site.

The 100-N-84:7 pipeline subsite includes sections of various diameter pipelines that could not be
positively identified based on review of historical documentation. These pipelines include those
described as sample, unidentified, or multitube. In addition to the pipelines, the 100-N-84:7 subsite
includes-a french drain and two areas that measure between 1 and 3 m (3.3 and 10 ft) in diameter with
unidentified features.

Remove, Treat and Disposal Waste Sites:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

The 100-N-53 waste site is the location of a former aboveground waste oil tank that was associated with
the 181-N Pump house. The 1.1 m (3.5 ft) diameter by 1.2 m (4.1 ft) high tank has been removed. Only
the concrete foundation remains. The pipeline that carried the waste oil from the 181-N Building to the
tank is not included as part of this waste site. The 181-N waste oil tank (also known as Waste Oil Tank
No. 3), to received used lubricating oil from the engine lubrication system in the 181-N Pump house.
Oil was removed from the normal lubrication system and transferred to the waste oil tank via a 3.8-cm
(1.5-in)-diameter underground line. The 100-N-53 waste site has been reclassified as RTD (WCH
2011). '

The 100-N-61, 100-N Water treatment and Storage Facilities Underground Pipelines waste site consist
of all the underground water pipelines used to transport reactor coolin g water between the Columbia
River, the water treatment facilities (181-N, 182-N, 163-N, 183-N, and 1908-N) and the 105-N Reactor:
Building, Pipelines with the buildings and all pipelines that are downstream form the 105-N Reactor
Building i.e., those lines that carry cooling water from the reactor to effluent disposal facilities such as
the dump tank and cribs are excluded. A small portion of the 100-N-84:1 subsite pipeline connects to the
100-N-61 pipeline at the 181-N building. This section of pipeline is not a separate waste site since a
portion of it is above grade, but will be removed.

The 100-N-64, 100-N Reactor 105/109-N Cooling Water Effluent Underground Pipelines waste site
consist of pipelines use to transport reactor cooling water from the 105-N Reactor facilities to-300-N and
the 1304-N, Emergency Dump Basin and Tank respectively, the 107-N Filter Building and the pipelines
from these facilities to the 1908-N Outfall Structure.

. The 100-N-84:2 subsite consists of diesel oil supply and return, i gnition oil, ignition oil supply and
return, fuel oil supply and return, waste oil, and foam pipelines. In addition to the pipelines, the 100-N-
84:2 subsite includes a fuel oil unloading trench.

Diesel oil unloaded from rail cars at the 166-N unloading station was transferred for storage to one of
four aboveground storage tanks within the 1715-N Building. The diesel oil was then transferred through
a 10.2-cm (4-in.) underground supply pipeline to the 184-N Building day tank or through 5.1-cm (2-in)
and 10.2-cm (4-in.) underground pipelines to the three 56,781-L (15,000-gal) day tanks outside of the
182-N Building. The diesel fuel from the 182-N day tanks was used to support the 182-N and 181-N .
diesel oil systems.

Number 6 fuel oil (also known as Bunker C fuel oil) was unloaded from rail cars at the 1900-N
unloading station and transferred to the 166-N building for storage in a 5,204,941-L ( 1,375,000-gal)
capacity aboveground storage tank. The Number 6 fuel oil was transferred through underground
pipelines from 166-N to two 184-N fuel oil day tanks.

The 100-N-84:6 subsite consists of pipelines for disposal of chemical waste, demineralization treatment
waste, drain cold, dummy disposal line, miscellaneous chemical drain, radioactive drain, chlorine, flush,
and sample pipelines. The 100-N-84:6 subsite also includes a sodium hydroxide trench and a french
drain. The 100-N-84:6 pipelines originate from the 109-N Heat Exchanger Building, the 105-N Reactor
Building, the 163-N Demineralization Plant, 182-N High-Lift Pump House, 183-N Filter Plant, and 184-
N Plant Service Power House. Various chemicals were utilized in these buildings.
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Remediation and Verification Samphng for Eight Waste Sites within the 100-N South River Road
Boundary

Phosphoric, ascorbic, and citric acids, and potassium permanganate were used in the 109-N and 105-N
Buildings decontamination processes.

Ammonium hydroxide, morpholine, and lithium hydroxide were added to control cooling water pH.
Hydrazine was added to reduce oxygen concentrations in cooling water.

Sulfuric acid and sodium hydroxide from supply tanks in 163-N building were primarily consumed in
the demineralizer plant. A 93% sulfuric acid solution was used to regenerate the cation resin used at the
163-N building, while a 50% sodium hydroxide solution was used to regenerate the anion resin.

Appendix A contains the. Waste Information Data System general summary report and the Stewardship
Information System site summary reports.

2.1 Location

Figure 1 shows the 11 wastes sites located within the 100-N River Road.

o , : @ -
3.0 REMEDIATION ACTION ACTIVITIES

The waste sites (i.e. pipelines and polygons) shown in Figure 1 will be ex¢avated and removed within
the boundary of the 100-N South River Road based on approved remediation design drawings to meet:
the remedial action objectives (RAOs) of the 100-N Area ROD (EPA 1999). Radiological field
monitoring [i. e. handheld instrament surveys, Global Positioning Environmental Radiological Surveyor
(GPERS)] and in-process soil samples will be used to guide the waste sites excavations and help
determine if the sites excavations are ready for verification sampling.

Pipelines will be excavated to the approved remediation designs for section within the boundary of the
100-N South River Road. Soil removed during excavation above the pipelines may be used as
overburden. Soil adjacent to the pipeline and approximately 1 foot under the pipelines will be removed
and disposed of at the ERDF along with the piping.

For confirmatory waste sites where no approved remediation design is available, the excavation will
remove soil, which will result in an excavation that is a minimum 1 foot below the bottom of the pipe
and has a 1.5:1 slope.

Verification focused samples collected from the excavation areas to be backfilled, will be analyzed for
waste site specific COPCs using methods listed in Table 1. The results will be compared directly to the
remedial action goals (RAGs) listed in the Remedial Design Report/Remedial Action Work Plan for the
100-N Area (100-N Area RDR/RAWP) (DOE-RL 2006b).

A’summary of the waste sites remediation field activities including in process sampling, anomalies,

GPERS surveys, final excavation footprint, and backfills, along with verification focused sample results
will be included in the waste site specific RSVPs.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary
3.1  Post-Excavation Topographic Survey

A post-exc.avation global positioning survey will be conducted once the waste site remediation has been
completed for the portions of the eight waste sites removed within the 100-N south river road boundary.
This information will be included in the waste site specific RSVPs.

40 VERIFICATION SAMPLING AND ANALYSIS

This section describes the requirements for verification focused sampling and analysis to support
cleanup of the eight waste sites. Verification sampling will be performed to support a determination that -
potential residual contaminant concentrations at this site meet the cleanup criteria specified in the 100-N
RDR/RAWP (DOE-RL 2006b).

4;1 Contaminants of Potential Concern

The COPCs for the waste sites were developed based on historical data and process knowledge for each
waste site within the 100-N- south river road boundary are described below. The 100-N-84 waste site
and it’s subsites are not listed in the 100-N Area SAP:

The COPCs for the 100-N-53 waste site include copper, lead, zinc, polychlorinated biphenyls (PCBs),
total petroleum hydrocarbons (TPH), and polycyclic aromatic hydrocarbons (PAH).

The COPCs for the 100-N-61 waste site include anions, total chromium, hexavalent chromlum, lead,
gross alpha, beta, gamma emitting radio-nuclides, strontium 90 and asbestos.

The COPCs for the 100-N-64 waste site include cobalt-60, total chromium, hexavalent chromium, and
lead. :

The COPCs for 100-N-84:2 are based on diesel fuel and Number 6 fuel oil being managed in these '
pipelines and trench. The COPCs for the 100-N-84:2 subsite are total chromium, lead, TPH, and PAH.

The 100-N-84:3 COPCs are based on historical information, previous sampling, and information from
analogous waste sites (i.e. 100-D-63, 100-D/DR Service Water Pipelines and 100-H-35, 100-H Service
Water Pipelines). The COPCs for the 100-N-84:3 subsite are total chromium, hexavalent chromxum,
and mercury.

The 100-N-84:5 COPCs are based on existing historical information for the site and information from
analogous waste sites (i.e. 100-D-50:9, 1607-DR3 Sanitary Sewer Pipelines). The COPCs for the 100-N-
84:5 site are lead, total chromium, hexavalent chromium, mercury, anions, pesticides, semivolatile
organic compounds (SVOC), and PCBs.

The COPCs for the 100-N-84:6 subsite are total chromium, lead, and anions.
Because there is little process knowledge and historical information for the 100-N-84:7 subsite, the

COPCs are based on a conservative approach. The 100-N-84:7 COPCs are lead, total chromium,
hexavalent chromium, mercury, anions, nitrates/nitrites, pesticides, SVOCs, and PCBs.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Although not considered COPCs for all waste sites, analysis will be performed for the expanded list of
ICP metals including antimony, arsenic, barium, beryllium, boron, cadmium, cobalt, copper, mangariese,
molybdenum, nickel, selenium, silver, vanadium, and zinc.

Although radionuclides are not COPCs for all waste sites within the 100-N South River Road boundary,
the possible presence of radiological contaminants will be evaluated by performing strontium-90 and
gamma energy analysis (GEA) of all verification focused samples.

Although not considered a COPC for all Wastes sites within the 100-N South River Road boundary,
historical data indicates that the pipe wrap used in the 100-N area contains asbestos. Therefore, all
pipeline waste site verification focused samples will be analyzed for asbestos.

4.2  Laboratory Analytical Methods.
Table 1 identifies the COPCs for verification sampling and laboratory analytical methods.
4.3  Sample Design Selection and Basis

This section describes the basis for selection of an appropriate sample design and determiination of the
number of verification soil samples to collect.

4.4  Verification Sample Design

Verification focused samples and duplicates will be collected as identified in Table 2. The COPCs for
each verification focused sample is based on the COPCs listed for each waste site located at that
verification focused sample location. Table 2 lists the waste sites at each sample location and the
cumulative COPCs based on the listed wastes sites. As a result each waste site will be sample at least
once with a duplicate sample. '

If visual evidence of contamination (e.g,, staining) is observed within the pipeline excavation the stained
location and approximate dimensions will be documented within the field logbook. The lead agency will
be notified via email if stained areas are identified during remediation and consulted regarding decisions
on additional verification focused samples in these locations.

Figures 2 and 3 show the verification focused sample locations for the eight waste sites portions within
the 100-N-south river road boundary.

4,5  Field Sampling and Analysis

All sampling will be performed in accordance with ENV-1, Environmental Monitoring & Management
procedures consistent with the. 100-N Area SAP (DOE-RL 2006a) requirements. Any deviations from:
this sampling design will be documented in the field logbook and thé remaining sites verification
package (RSVP).
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
Tablel. Laboratory Analytical Methods.
Analytical Method Contaminants of Potential Concern

ICP metals* —~ EPA Method 6010 Metals

Hexavalent chromium — EPA Method 7196 Hexavalent chromium

Mercury — EPA Method 7471 Mercury

IC Anions® - EPA Method 300.0 Inorganic anions

Nitrate/nitrite® — EPA Method 353.2 Nitrate/nitrite

Pesticides — EPA Method 8081 Pesticides
'PCB - EPA Method 8082 ’ - | Polychlorinated biphenyls

GEA — gamma spectroscopy : Gamma-emitting radionuclides:
Stronium-90 — total beta radioétrontium Strontium-90.

SVOA - EPA Method 8270 , svoc

TPH® ~ EPA Method NWTPH-Dx Petroleum hydrocarbons

PAH’ - EPA Method 8310 ‘ | Polycyclic. aromati¢ hydrocarbons
Bulk asbestos — NIOSH Method 7400 | Asbestos T

"a Analysis will be performed for the expanded list of ICP mietals to include arsenic, antimony, barium, beryllium; boron, cadmium,
chromium (total), cobalt, copper, lead, mangariese, molybdenum, nickel, selenium, silver, vanadium, and zinc.
b Analysis will be performed for the expanded list of IC anions to include bromide, chlotide, fluoride, nitrate, nitrite, phosphate,
and suifate. e . . _
¢ To preclude holding time issues associated with EPA Methad 300.0 for nitiites and nitrates, EPA Method 353 will be performed.
d TPH and PAH analysis will be performed if oily or bumed soil areas ire observed unless specifically identified as'a COPC in

Table 2.
EPA = U.S. Environmental Protection Agency . PAH. = polycyclic aromatic hydrocarbons
GEA = gamma energy analysis _ PCB = polychlorinated biphenyl
Ic = ion exchange chromatography: SYQA= semi- volatile organic analysis
Icp = inductively coupled plasma SVOC= semi-volatile organic compound
NIOSH = National Institute for Occupational Safety and Health- TPH = total petroleum hydrocarbans-

NWTPH-Dx = Northwest total petroleam hydrocarbons —diesel range organics
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Table 2. 100-N South River Road Verification Focused Sample Summary (2 Pages)
Sample HIES Waste . Contaminants of Potential
Numlp;er Number Site(s) Easting | Northing Concern
100-N-53-1 TBD 100-N-53. 571036.3 | 149444.4
100-N-53-2 TBD | 100-N-53 571035.5 | 149442.8 | Copper®, lead, zinc, PAH,
100-N-53-3 TBD | 100-N-53 571037.0 | 149442.2 | PCBs, TPH, GEA, strontium-
I00-N-53- | 1pp | 100N-53 ™D | TBD |°°
Duplicate’
e Chromium hexavalent,
» }83:?:3:’ 5 chromium tg‘tal‘a lead,
RR-1 TBD and 7 | 5710354 | 149482.8 | mercury, anions » pesticides,
100-N-84:6 PCBs, SVOC, GEA (cobalt-
) 60), strontium-90, asbestos
Chromium hexavalent,
RR-L- igg:g:g:’ 5 chromium t(.)tal"g lead,; .
Duplicate® TBD aiid ' | 5710354 | 149482.8 mercury, anions’, pesticides,
‘ 100-N-84:6 PCBs, SVOC, GEA (cobalt-
’ 60), strontium-90, asbestos
100-N-61 - Chromium hexavalent,
RR-2 TBD | and 100-N- 571024.9 | 149469.1 | chromium total?, lead, anions®,
84:2 GEA, strontium-90, asbestos
RR-2- | 100-N-61 , ‘ Chromium hexavalent,
Duplicate“‘ TBD | and 100:N- 571024.9 | 149469.1 | chromium total®, lead, anions®,
84:2 GEA, strontium-90, asbestos
Chromium hexavalent,
100-N-61, : A 8y e . b
' - e ; chromium total®, lead, anions®,
RR-3 TBD iggzg:ggé 571038.9 | 149463.1 SVOCs, pesticides, PCBs,
) GEA, strontium-90, asbestos
100-N-61 Chromium hexavalent,
RR-4 TBD | and 100-N- | 5710183 | 149453.2 | chromium total’, lead, anions’,
84:2 GEA, strontium-90, asbestos
Chromium hexavalent,
100-N-84:2, chromium tOtal‘a lead,
: 100-N-84:3, mercury, anions’,
RR-5 TBD and 5710139 | 1494335 nitrate/mitrites®, pesticides,
100-N-84:7 SVOCs, PAH, PCBs, TPH,
’ GEA, strontium-90, asbestos
Chromium hexavalent,
100-N-84:2, chromium t()tal‘; lead,
RR-5- 100-N-84:3, | . mercury, anjions’,
Duplicate® TBD and 571013.9 | 149433.5 nitrate/nitrites, pesticides,
100-N-84:7 SVOCs, PAH, PCBs, TPH,
GEA, strontium-90, asbestos
‘ Chromium hexavalent,
RR-6 TBD 100-N-61 570991.1 | 149384.2 | chromium total®, lead, anions®,
GEA, strontium-90, asbestos
Chromium hexavalent,
RR-7 TBD 100-N-61 570987.2 | 149347.8 | chromium total®, lead, anions®,
GEA, strontium-90, asbestos
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Remediation and Verification Sampling for Bight Waste Sites within the 100-N South River Road
Boundary
Table 2. 100-N South River Road Verification Focused Sample Summary ( 2 Pages)

Sample HIES Waste . Contaminants of Potential
Number | Number Site(s) Easting | Northing Concern
Chromium total®, lead,
RR-8 TBD | 100-N-84:6 | 570993.4 | 1493152 | anions®, GEA, strontium-90,
asbestos
RR-8- Chromium total®, lead,
Dulicate® TBD | 100-N-84:6 | 570993.4 | 1493152 | anions®, GEA, strontium-90,
uplicate ok :
| asbestos
g‘f:;ﬁ?‘e“‘ TBD |NA NA NA | ICP metals*, mercury

* Sample analysis for ICP metals will include antimony, arsenic, bariur, beryllium, boron, cadmium, chromium (total),
cobalt, copper, lead, manganese, molybdenum, nickel, silver; seleniuni, vanadium, and zing.

® Analysis will be performed for the expanded list of ion chromatography anions to include bromide, chloride; fluoride,
nitrate, nitrite, phosphate, and sulfate. To preclude holding time issues associated with EPA Method 300.0 for nitrites
and nitrates, EPA Method 353.2 will be performed.

¢ A field duplicate samples will be collected from at least one sample location fof each waste site. The duplicate'sample
locations will be at the discretion of the project analytical lead unless otherwise identified. o

4 100-N-76 is classified as a “rejected/Not Accepted” and does not have an COPCs associated with it 100-N-76is listed
in table for completeness. o

¢ Multiple equipment blanks may be collected. An equipment blank will be collected for each day sampling is performed.

EPA.  =U.S. Envirohmental Protection Agency ™ PCB = polychlorinated biphényl

GEA = gamma energy analysis PAH . = polycyclic aromatic hydrocarbons:.
HEIS = Hanford Environmental Information System  SVOC = semivolatile organic compound
JCP° =inductively coupled plasma TBD =to be determined

NA = ot applicable TPH. = total petroleum hydrocarbons

4.5.1 Sample Collection

Figures 2 and 3 show the location of the verification focused samples. The verification focused sample
locations will be surveyed and marked/staked prior to sample collection using the coordinate pairs
provided in Table 2. A discrete soil sample will be collected at each designated sample point at 0 to
0.15 m (0 to 6 in.) below the surface of the exposed excavated soil and analyzed using the methods
identified in Table 1.

All verification focused samples will be analyzed using the methods identified in Table 1. Full protocol
laboratory analysis will be requested for all samples.

4.5.2 Verification Sample Collection - Quality Control/Quality Assurance

One equipment blank sample consisting of clean silica sand poured over the sampling equipment will be
collected and analyzed as indicated in Table 2. Field duplicate verification focused samples will be collected
at locations identified in Table 2. The duplicate sample will be analyzed for the full suite of analytes using
the same methods specified for the corresponding primary sample in Table 2.

Field quality control samples will be collected as required in the 100-N Area SAP (DOE-RL 20062).

Any deviations from the planned quality control sampling shall be documented in the field logbook and
discussed in the data quality analysis attached to the RSVP. ’
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N-South River Road
Boundary
4.6 DATA QUALITY ASSESSMENT

All samples will be requested for a full protocol laboratory analysis. Post-data collection activities will
generally follow those outlined in Statistical Guidance for Ecology Site Managers (Ecology 1992) and
the U.S. Environmental Protection Agency’s Data Quality Assessment: A Reviewer’s Guide

(EPA 2006). The data analyst will be familiar with the context of the site remedial action objectives and
goals for data collection and assessment. The data will be verified and validated in accordance with site-
specific data quality objectives found in the 100-N Area SAP (DOE-RL 2006a). Graphical and
analytical tools will be used to verify, to the extent possible, the assumptions of the statistical analyses

- that were performed, as well as to achieve a general understanding of the verification sampling data.
The data will be used to assess whether the sample results are adequate, in both quality and quantity, to
support the primary objective of demonstrating that the site meets the cleanup criteria specified in the
RDR/RAWP (DOE-RL 2006b) and the 100-N ROD (EPA 1999).
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
Figure 2." Verification Focused Sample Locations within the 100-N South River Road Boundary
Map 1 of 2.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
Figure 3. Verification Focused Sample Locations within the 100-N South River Road Boundary
Map 2 of 2.
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Remediation and Verification Sampling for Eight Waste Sites within
: the 100-N South River Road Boundary
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Remediation and Verification Sampling for Eight Waste Sites within
the 100-N South River Road Boundary

APPENDIX A
WASTE INFORMATION DATA SYSTEM
GENERAL SUMMARY REPORT
AND

STEWARDSHIP INFORMATION SYSTEM
SITE SUMMARY REPORT
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Remediation and Verification Sampling for Eight Waste Sites within

the 100-N South River Road Boundary

02672011
Waste Information Data System
General Summary Report
Site Code:  100-N-53 Sits Reclassification Status: None Pags 1
Site Names: 100-N-53; 181-N Building Waste O Tank
Site Type: Stomge Tank Stast Date:
Status; nactive End Dote:
Hanford Areas 100N . e
Pipe Type: Mot Speciffed
GUWMA: {00-NR-1
Site Tha sita was an empty above-ground waste oif tank. The tank is 1.1 matars (3.5 Test}in
Description: diametar and 1.2 meters (4.1 feet) high. A site visit In July 1999 found that the tank has hean
removed,
Location The sita is iocatad in the 100-N Area, 18 metars (50 faat) east of tha 181-N Pumphouss.
Description: ’
Process -
Descsiption: The site raceived waste ofl from diesel powered emergency pumpsin the 181-N Buliding.
Associated The 181-N Building iz associated with this sits.
Structures:
1. CR Webb, 010271997 Fleld Logbook assigned ta Chijatina Wabb, EL-1255 and EL«\ZSSJI.
Referancest k
Waste Information:
Type: ot ' Amount;
Category: 'Hazardous/Bangercus- Units: _ Not Specified
Physical State: Liquis Reported Dats:
Waste Obscured: None:
Description:’ The tank hag been remaved.
nsior
BeptivHeight: 1.25 Metars 4.10 Feet
Diameter: 107 Meters 3.50 Feet
Site Shape: Circle
References; 1. TF Johnson, 04/28/1995 Suspact Waate Site Investigation Logbook, EL.-1238.

Fleld Work:

Type: Site Walkdown
Begin Date: 0710771999

End Data: 07071899
Purpose: RARA Walkdown
Type: Site Walkdown
Begin Date; 030711988

End Dats; 03/07/1988
Purpose: Initial Review
Refsrences: 1. TF Johnson, 04/28/1985 Suspact Waste Site Investigation Logbiock, EL-1238.
Type: Site Walkdown
Begin Date: 0710711999

End Date: 07071999
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code:  100-H-53 Site Reclassification Status: Hone Poge 2
Purpose: RARA Walkdown ‘
Comment: The Waste Oil tank has besn removad. Only the foundation remains.
Referances: 1. CR Wabb, 01/02/1997 Fiald Loghook assigned ta Christine Webb, EL-1255 and £L.1255.1.
Programmatic Responsibility
DOE Program: Confirmed By Programs
DOE Division: '
Rssponsible v
ContractoriSubcontractor;
Reclasaifying »
Contractor/Subcontractor:
Responsibls Project:
Site Evaluation
Solid Waste Management Unit:
TPA Waste Managemeant Unit Type:
Permitting
RCRA Part B Permit: v TSO Humber:
RCRA Part A Permit; Closure Plan:
RCRA Permit Status:
Septic Permiits ' 2161218 Permit:
nert LandFilk: NPDES:
Staté Waste
Alr Operating Permit; Discliarge Permit:
Alr Operating Permit
Number(s):
Tri-City Agreement
Lead Regulotory Aééncy: :
Unit Category:
TPA Apﬁendlx:
Remedlation and Closure
Decision Document:
Dacision Document Status:
Remediation Design Group:
Closure Document:
Closurs Typs:
WAC 173-340 (2007} Cleanup Comparison by Ecology:
Post Closure Requirments: Residual Waste:
tew Site Code:
Images:
|Pethname:  niapwab.naovAyideimol 003 7THATTS Olieg, Dote Takern:
Description:
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Remediation and Verification Sampling for Eight Waste Sites within
the 100-N South River Road Boundary

Sits Coda: 100.44-63 Site Raclassification Status: Nona Pags 3
Patname:  dreapwets coviwidsimarO0NGTIHATTS 2ing Dats Teken:  07/08/169%
Dascripion:

Photo shows the wasta off tank foundaticst. The tank as besn removed.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
Site Code; 100-N-61 Sit& Reclassification Status: Hone Page 4
Site tlamas: 100-0i-61; 100-N Watar Treatment and Storage Facilities Underground Pipeiines
Site Type: Process Sewer : ) Start Dater January 0, 1953
Statuss Inactive End Date: January 01, 1337
Hanford Area: 100N N et
Pipe Typs: Not Spacified
OUWMA: 100-KR-1 pe Typs P
Sits Tha sits éncompassey alt undérground water pipalines used 16 transpont reactor cocling watar
Descriptions batwean watef treatment facilitias and the 1058 Reactor Bullding. . Theas inckids al
undarground lines rmning batween bulidings and thoss thal run to draindge faciides.
Pipsiines within buiklings and all pipelines that ars downsirean frony the reactor building, i3,
thosa nes thal tarry cooling watsr from the reaclor to affluent dispesal facilifes such as the
dumyp tank and criba are exciudad. '
;ﬁ:;?“m_ The site Is focated where the underground pipalines rui from the 181.N River Pump House 1o
plion: the 163N Water Traatment Plant, the 182-H Pump House and Storge Tanks, and o the
105N Reactor Building.. Also, any underground drainage pipelines running from the woter
treatment and storaga faciities (o tha riversids outfall structures. Other underground pinélines
running fo the outfal siructures are inchuded in othar woste sitea and ore therefors sxckafad
from, this eite.
Process L ‘ . L v
Description: Reactor coaling water was pumped from the Cokimbla River, seted and tréated to remave’
mingrals, than injected ints tha readtor priniary sociant foop at a rate of about 760 itershminute—
(200 galidnaiminute),.
Associaned Asgociated structures include the 181-N River Pump Hous, the 182-N Pump House, the
ctures: 163-N Watsr Traatment Flant, and the 105-M Recctor Bulding.
Sits.
Commeant: The 100-N-61 wasie site plpelines oré located through out the 106-N Arsa and ore coliocatzd
vith a nuntber of other pipeling wasta sites including kut not Emitkd. to the 100-N-34, 160-N
Miscallanecus Pipslines waste sité. During remediatian of the 100.N-61 waste site cofiocated
waste sites may be partially or fully remedioted.
A 78-cm (3-in.) french drain Jocated 2.8 e (9:2 &) 0 the sast of the 1992-H buikding wall. and
the location of afrench drain withy a 1.9:cm (0, 75-in.) clean mediim-présaire sieam ratum ling
from the 108N bultding (remaved duting the demaiition of ths: 108-H4 building), Baoth part of the -
100-N-103 waste site, fall within ths planned excavation footprint for 100-N-51, 4aa
consequancs lhese features wit ha dispositioned dusing WCH remediation of the 10044«61
wvioste site, .
Refsrencest 1. DH Delord, 10/3111983 From the Desk of DH DeFord to LA Dietz~ Subject: Discovery Sne. 10048 Water 1
Type: Water Amount;
Category: Nendangerous/nonradioactive - Unitss ot Specified
Physical State: Solid and Liquid Reéported Date:
Start Date: 010171983 End Date; 0110141987
Waste Obscured: Soll Cverburdan
Dascription: The wasta is steel piping, concrets, and soit (if contaminants ars present), Chiemical additives
to the reactor cooliig walsr included sulfuric acid, sodium hydroxide, okininum sulfate (aluns)
willy axcess hydraled calelum oxide; separan; chiorre; and sodium dichromate. ‘Watst pH
was maintained ot sbout 7.5, and the frea chiorine residual was approximately 0.2
milligramaititer.,
References: 1. 5. L. Cote®, 100-H Area Tachnical Baseline Report, WHC-SO-EN-T1-251.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code:  100-N-6% Site Reclassification Status: Mone Page 5

Unplanned Release:
Releass Name: 100-N-7

Reported Dates Oceurance Report#:

Begin Date:

End Date:

Description: 100-N-7 was an unplonned rlease that occurred in underground discharge pipelines associoted with
this site.

References: 1. OH Deford, 10/31/1998 From tha Desk of DH DeFord to LA Dietz - Subject: Discovery Site, 100-M

Water Treatment Facility Undarground Water Pipalings, FDO:10-31-36.

) Programmatic Responsibi(ityv
DOE Program: Confirmed By Programs
DOE Dlvision:

Responsible
Contractor/Subcontractor:

Reclassifying )
Contractar/Subcontracior:

Responsible Project:

. . Site Evaluation
Solld Waste Management Unit:

TPA Waste Management Unit Type:

Permitting
RCRA Part B Permit: TSD Number:
RCRA Part A Permit: Closure Plan;
RCRA Permit Status:
Septic Permit: 2161218 Permit
Inest LandFilk: , HPDES:
State Waste
Air Operating Permit; Dischargs Permit:
Air Operating Permit
Humber(s):
Tri-City Agreement

Lead Regulatory Agency:
Unit Category:
TPA Appendix:.

Retnediation and Closura
Decision Document:
Decision Document Status:
Remediation Design Group;
Closurs Document:
Closure Type:
WAC 173-340 (2007} Cleanup Comparison by Ecology:
Post Closure Requirments: Residual Waste:

Hew Site Code:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
Site Codes 100-M-64 Sits Ractassification Status: Nohe. Pogs &
Site Hames: 100-N-84; 100-N Reactor 105¢109-N Cooling Watar Effiuent Underground Pipefinas
Site Type: Radloacdve Procass Sewer : Start Date: January 01, 1983
Statust inactive ’ End Date January 01, 1987
Hanford Areas 100N .
Pipe Type: Mot Specified
QUMWMA: 100-NR-1
Site This site includes thoee underground pipelines that ransported raactor cooling water from the
Description:. 105-M Reattor facilities to the 116-N-4 (1300:M), the. 1304:N Emergency Durmp Basin and
) Tank respactively, the 107-N Fiiter Building andﬂmpipe&ufmmmm to the 1908-N_
Outtall Structurs. [t doss not Include the underground fites thot discharge to the 1301-N
{116-N-1} andior 1325-H {116-N-3} Cribs that ae addrecsed [y a separate Wasts Informatdion
Data System (WIDS) entry for the 105-N Reactor, 13140, 116-N-1, and 116-H3 underground
pipe!_lnes (site: 100-N-63),
Generally thess lines leave the 105- Redctor Building on the wast side snd procsed to tHe
west to their respective treatment/disposal faciities, The 107-N Buislding Includes retum
pipelines as well as other process pipelines contained Ina concrats sncassment batween the
105-N and 107-N Buildings. This encasement housea 0.28-meler (10-inch) and 0,48-meter
{18-Inch) demineralized water inas, a 0.3-metér (12-inch) filtered water lins, 1.3-centimeler
{0.5-inchy instrument air, 5. 1»oem:me!ef {2-inchy steam, 15-centimeter (8-inch) fire, line and: -
telephone, instrument, powar, and fire alarm lings. The encasenment (s about 30 mefers (98
feet) long. The remaining undenjround pipefines associated wﬂh the 1300-M ond 1304-N
ineiude a 0.76-mater (30-inch) flush fine, o 0.61-meter (24-inch) vent, a 0.76-mater (30-inchj
overfow, a 25.4-centimetar (10-inch) blowdown, and a connection to the 25 4-centimetar
(10-inch) radioactive drain fine that ecomes the 0.3-méter {12-inch) radioactive drain fine riat:
included with this waste sits, The site dees include overliow lines to the 1908-N Outfall
Structure, but does not inciude the 1908-8 Outfall Structure ftseif.
‘*°°“’“,°“i Thia site i the location of underground pipefines running. betwesn the 105/108-N Buikdings to
Description: the 118-N-4 (1300-N), the 1304-N Emergency Dump Basin and Tank, the 107-N Fiiter Bullding
to the 1808-N Outfall Struciure.
Process. ) : S .
Description: The Emargancy Dump Basin (118-M-4/1300-M} and the Emergency Dump Tank (1304-N) were
dasigned io receive "single-pass” reactor oeoling water in the caas of an emergsncy, Bolh
systema were used to periodically receive staam blowdown. The 1304-N Tank repiaced the
1300-N Basin. This oteom condensate aomally contained low ievels of radionuclide
contamination and fission products. Ovarfiow and drain lines to the 1908-N Outfalf Structire afe
include in this waste site. FHowever, the cutfall sinucture ts a separate wasts sife:
;Arﬁqciat«? The assaciated structuras are the 105-n and 109-N Reactor Buildinga. The TSD pipelines ars
Structureds in site 100-N-63. :
1. 8, L. Cote’, 100-N Arsa Tachnical Bagelins Report, WHC-SD-EN-T1-251.
References:
Waste Information:
Category: Radicactive: Units: ot Specified
Physical Stats: Solict and Liguid Raported Oate:
Stait Dater 010111963 ’ End Dats: 0111987
Wasts Obscured: Sofl Overburden
Description: The wasts ts the contaminated underground pipefines. The {ollowing radionuciides were

rajsnsed frony the reacior through the underground pipeines to the 116-N-4 (12004, 1304-N
Ernargency Dump Basin and Tank, the 107N Fitter Building and to ths 1903-N Quifail
Structure. Residuel confaminants of sone may be expected to remain in the underground
pipalines. These include: sodium-24; nioblun-85, fodine-131; chirontum-5%, Zirconiunt.05;
teliurum-132; tschnetiun-99, manganese-54, iron-59, ruthenfum-108, cartum-144, ang

cobait-60. Bacauss of radicactive decay, only manganese-54, cobalt-80, and carium-144 are:
axpatted to remain.
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Boundary

Site Code:  100-1-54 Site Reclassification Status: Mone Page 7

Programmatic Responsibility
DOE Program: Confirmed By Program¢

DOE Division:

Responsible
ContractoriSubcontractor:

Reclassifying
ContractorfSubcontractor:;

Responsible Project:

Site Evaiuation
Solid Waste Management Unit:
TPA Wast; Management Unit Type:
Permitting i
RCRA Part B Permit: TSD Number:
RCRA Part A Pemmit Closure Plan:
RCRA Permit Status: -
Septic Permit: 216/218 Permit:
Inert LandFill; _ NPDES:
State Wasts
Air Operating Permit: Discharge Permit:
Alr Operating Permit
Mumbier(s):
Tri-City Agreement
Lsad Regulatory Agency:
Unit Category:
TPA Appendix:
Remediation and Closure
Decision Document:
Decision Document Status:

Remediation Design Group:

Closure Document:

Closure Type:

WAC 173-340 (2007) Cleanup Comparison by Ecology:

Past Closure Requinments: Residual Woste:
New Site Code:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary

Site Code:  100-N.84 Site Reclassification Status: Hone Paga §

Site Names: 100-N-84; 100-N 100-N Misceliansous Pipalines

Site Type: Radicactive Process Sewer Start Date:

Status: inactive End Dates

Hanford Araa: 1066

Pipe Type: Mot Spacited

QU/WMA: 100-8R-1 pe Type

Site This site consists of all miscalfaneous pipelines. it the 100-I¥ Area that were idehtifisd duting

Description; the: Orphan Sits Evaluation (CSE) procass and nof previcusly tied o an exisling vaste sita.
The site inciudes product pipelines, service watsr pipelines, sewers and sssociated faotures
{manholes, stor draing, valve boxes; ete.). Hefium linas, slectrical condult; telephine fines,
elactrical grounding Eines (ground), control afr supply, firs alarm systams wera excluded from
the sits.: :

The miacelianecus pipeines supportad tha reactor opération and refated support facilitas
thrcughout the N-Area. The process descriplion is provided for sach of the subsites in their-
raspective writsups,

Location ’ -

Descriptiont The pipelina segments within the 100-M Area,

Site :

Comment: Tha pipeiines ors generally sncased in horizontal pipe trays. I many casas ta utiity finss are
coocated within the concrate encasemants. No evaluation has been conducted to determin if
the ec-ocated utility Ines (alectrical, telaphone, lnstrumantation, ete) are active.

1. G8/072008 100-N Area Qrphan Sites Evaluation Repart; Rev, A, WCH O5R-2008.0001,

Refsrences: : o

- -
SubSite Code: 100-14-84:1
SubSive Homes: 180-K-84:1; 100-N Area Raw Watar Pipalines
Classificotion: Accepted
ReClassification:: Hona
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Boundary

Site Code;

100-N-34

Site Reclassification Status: Mone

Page ¢

Deacription

References:

The subsite consists of the 100-N Area raw water pipelines indudes: fow prassure waler, raw
watsr, raw water ratum, row water supply, raw water supply high and low pressure,
entergency The lines are raw water supply, sprinkier, vant, fire line, Irigation, fog, ad fish
fing pipalines. located throughout the 100-N Aran's 100-NR-1 oparable unit. Ths kge
majority of the pipefines being locatad in and around the 182-N High-Lit Pumgp House, 163
Demineralization Plan, 183-N Water Fiter Plant, 184-N Power House, tha 185-N Hanford
Generating Plant, 108-N Heat Exchangsr Suilding and & scatlarng of office bulldinga and
trailers jocated 1o the south and scuth east of the 105-N Reactor Bullding. One addiional
12-4n raw water tine used for bemporary construction I located o in the north eastem portion
of the 100-N area and connects to the sxpert water pipafine. Tha T00-N Area raw woter
systemn waes bullt in 1583 with additional portions added as new suppdrt bulldings were
consiructed. Raw water was pumped from the Cokumbla River at the 181-N Pump Houss to
the 185.N Hanford Generating Plant, the 109N Haat Exchanger Buliding, the 182-N High-Litt
Pump House, and the 184.N Powar Housa These large defivery pipeinas ars not part of the
100-N-34 wasts site. The subsite includes pipelinés iietwaen the 105-N Reoctor Sisilding and
it's supporting faciifies. The pipetines axiting the 182-N Building sensfemed raw watar io the
105-N, 108-N, 163-N and 183-N Buiidings. At the 182-N Building raw watar was passed
through screens before it wos storad in 18,6 m (61 ff) desp independent pump suction wells
for tuture distribution. Raw wiater supplied fo the 109-N Heat Exchangs: Buikiings supported
the dump-condensers, graphite cooling heat exchangers furbines surface-condensers,
Addilonally raw waber was supplied to the 182.N Building emecgency row water tank and
vaeidus heat axchangers, along with the 100-M Area imigation and fire systems. The fire
system pipetines orginating ot thie 182N atpported the 185-N Hanford Genérating Pidnt and
substation locatad to the south of the 105-N reactor Building and dutside of the 100-N Fenced
area. Raw water. from the 1098 and 1541 buidlngs couid aloo b2 retumed to the Columbia
siver through the Seatwell, The pipeiinas located between the 102-N, 182:N, 163-M and the
183-N Buildings lay within the 100-N-61 waw reatment pipaline removal éxcavation fostprint
{H-1-89933), Thip area was axeavated ond backfled in 2008 through 2009, Raw water ines
cofiocated with 105-N Reactor Treatment Storage and Dispesol Underground Pipetines along
the sast side'of the 109-N-and 105-N Buildings lay within the 100-1-63 excavation footprint
{H-1-89933). This area was excavaled and backfiled in 2009 through 2009,

1. 03/23/2010 10-N-63 Effluerk Pipeinea Oversit Plot Plan, H-1-86933, Rev 1.

SubSite Code:
SubSite Hames:
Classification:
ReClassification:
Dascripton:

Refersnces:

100-N-84:2

1J0-N-84:2; 100-M Area Fust and Foam Pipelines

Accepted

one

The subsite includes the fust off and foam underground pipelines in the 160-N Ared, located
1o the nosth west and west side of the 105-N Reactor Brdiding. Two fuel ol unloading, storage

and tranafer systems were used in the. 100-N Ares. Dlesel oil unfoadad from rail cars at the:
1685-N unloading station wae transferred for storage to the one of four aboveground siorage

tanks within the 1715-N Building. The disaal oif #as then tranaferred theough o 10.2 em (4-in)

underground supply pipeline tor the. 184-N Bulding day tank o theough 5.1 em (2-n} and 102
cm (4-in) underground pipafines to tha threa 58,781 L (15,000 gal) day tanks outside of the
182-N building. Tha diesed fuel from the 182-N day lanks was used (0 support the 162-N and
184-N diesel oif systems. Number 6 fuel oﬂ(ahoknawnasBmkuCMoﬁ)was unloaded
from rail cars at the 1900-N unfoading station and ransferred to the 166-N Building for
storage ina 5,204,941 L (1,375,000 gal) capacity ahoveground storage tank. The No. 6 fusl
<if was {ransferred through underground pipsiines from 168-N to two 184-N fuel oil day tanke.
Foam firs cupprassion ines io support the diesal oil tanka and pipelings are collocatad with
the diesel of pipelines near the 166-N Building. The north weat portiona of ihe 1009342
pipeiines are located within the 100-N-63 excavation footprint.(H-1-89933).
1. 0242372010 10-N-83 Effiuert Pipefines Quirall Plot Plas, H-1-89933, Rev 1.

SubSite Code:
Subsits Names:
Classification:
RaClassification:

t00-N-84:3

100-N-84:3; 100-N Areq Fiitér and Potabie Watar Pipelines
Accepted

None
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Sits Code:

100-b1-34

Site Rectassification Statuss None Paga 10

Description:

References:

Siter Deseription: The 100-N Area fifter dnd potable water pipefites inclides; makeup water,
filtar water, dermineralized ‘aatar, and potable water pipsiines. a5 supptied fo 183-N Fiter
Plant Bulding for pretreatiment and filtration. The 183N fittar plant supplied sanilary water lo
the entirg’ 100-N Avea. Thé plant also suppiied filtsred water to various buikiings throughiout
the 100 N Area for use where irenled watar was not deairabla of requied, The term “reatsd
watar haraln rafers to filtared watsr that hod liquid alom (aluninum sulphiats); separen
{polpacrtamide) and liquid chiorine added during prefréatment. Deminetiatized watsr from
163-N Bullding was uséd o5 mokeup waiter feed Tor the pretrestnient aystans iy 183-N
bullding, while raw watsr was used for cherical mixing [ the 182-N and 183-N Buildings prior
1o being added to the water, The chemical fead systemia wera maintained using proportionsd
ratioe with the water flow, Domineralized water waos Used to prevent mineral deposits whot
wouidfmﬂpmﬁnesystms.cmmwasadded for the control of sima and alga8, and may.
have besn usad o assist i coagulation, odor end fron removal problems. Alum was used ag
the principle congulant during prawectinent, 100-N-84:3 plpsfines located betwaan the 103N,
182-N, 163-N and the 183-4 Bulldings loy within the 100-N-61 waler reatment pipéline:
ramoval axcavation footprRt (H-1-399932).. This arsa was sxcavated and backfiled in 2008
through 2009, The north west portions of the 100-N-84:3 pipelines are located within the:
100-R-63 axcavation footprint (H-1-53833). Filtacad watar lines are locatad {o tha-narth and
south of the 105N ragietor Buliding, whils the potable watar linea are located maicly 1O ths
southwest of the 105 resctor bulkding to the 105-N support facifities.

SubSite Code:
SubSite Names:
Classification:
ReClassification:
Description:

Referenceés:

100-N-54:4

100-N-84:4; 100.M Area Stsam wid Condensate Pipelines
Accepted . ‘

None

Site Description: The 100-N Aréa stedny and condangits pipetines indudan; steam,
condansate, and injaction and vacuum pump water. Pracaas Description: The N Reactor
siream waa used & gensrate slecticity from 1968 bo. January 7, 1987. Condensate from the
dump condensers was fouted back (o steam génarators for regene.fa.tbn .The main stéam
syatem was designed o distribute steam generated frof gengralons. an the roof of the 109-N
Bullding as high, medium and low prascure steam. High pregsures staam woas exported
through a 74 cm (28:in) pipeiine lo the 184-N Bulkiing to support the turbing generator and
miscelfansous setvices, Medium pressurs steam was distritiuted fram 109-H for.ares Heating
{105-N, 182-N, 163:N; 183-N, 108-N; 1704-N, 1716-N, and 1734-N) and additional
miscsiianeous services. Lo pressure steam was exporiad to the 184-M-and 153-N.Buildings:
for unit heaters and convestors. Stand-by bollers focated 184-M were maintained independent
of reactor operation stipplying steam mha 184-H day tanks, the 166-N fuel unicading
faciiities and for the F08-N emergency seal water turbinés. Once the stsam had been ubilized
in aach building condensats retum gipelines exported the 184-N Bullding: condenser recaiver
where it I recirculated deasrating heater for rauss. 109-0 Building was equippad with 3
condensate diversion sation controlling ihe tavets in the deaerated water storage tank, A 10°
condensate amergenty drain could e used. to releass condensats from 109N 1o the 0.17 m
(68-in) raw water pipelines. downsiream of the Seatweill, 100-1-84:3 pipelines iocated batwean
the 102-N, 182N, 163.N andthﬂaw Buildirigs kay within the 100-N-61 watar reatment
pipeting removal axcavation footprnt (H-1-89932): This area was excavated and backfiled in
2008 through 2008. Location Desciiption: The stsam and condansate pipeiines are
concantratad nround the 105-M Reactor indlding to support faciliisn and the 185N Hanfond
Generaling Plant, Site Comment; The following thres dry welis and their associatad pipaiines.
for the 100-N-103 waste sits fafl wiihin the planned excavation foatpent for the 100-N-84:4
woste site: A 1.2:m {48-in.} dry well with @ 10-cm.{4-in.} floor drain from o SquipMant access
pit, and a. 16-em (4in.} cast kon fioor drain ne from a cléan office arsa atthe 1054 Bullding,
A dry weil with a 10-cin (4-in.) steam condansate. pipeline from tha 185-N Buliding 3nd.
anotiier 10-cm cd-h)sm condensate pipeiine from clean operafions in. 171N, A dry well
with a 7.6-cm (3-in.) lowspressurs steam condensate pipaiine from the 1734-N- Gas Bote.
Storage Building. As & consegusrice these featuras will be depositioned churing remedbhcn
of the 100-N-84:4 wasts site.

1, Habel, Len, 011172011 WCH request adding text o site 100-N-84:4 reflacting that 3 dry
weila and pipefines are osvodiated with 100-N-103 for excavation purpozes, 100-N-84.

SubSite Code:
SubSite Names:

Classifications .
ReClassification:

100-N-84:5
100-N-84:5; 100-N Area Sanitary i
Accepled

None.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

Site Code:  100-N-84 Site Reclassification Status: Nons Page 11

Description:

Refsrencas:

She Description: The 100-M Area sanitary pipelines includes: sanitary watar and sewar, storm
draing, and disposal {iald pipalines. ProcessDescrption: The 100-N Area was serviced by ten
separate sewer systéms consisting of one casspoot, one lagoon, one septic tank with an
associated tle fizld, two seplic tanks with seepage pits, and five septic lanks associated with
drain fislds. The septic tanks; pits, casspools and lagoon are identified as the 124-N-1
through 124-N-10 waste sites. Wasia sites 124-N-5, 124-N-6, 124-N-7, 124-N-8 have been
reclassified as “rejected”. Tha feed and drainage pipelines assocdiated with these wasts sites
are included in 100-N-84:5, LocationDescription: The 100-N-84:5 pipelines ars located
throughout the 100-N Area's 100-NR-1 operable unit.

SubSite Code:
Subsito Names:
Classificadon:
ReClassification:
Bescription:

References:

100-N-84:6'

100-N-54:6; 100-N Ared Chemical and Procass Sewer Pipelines
Accepted

None

Site Description: 100-N Area Chendcal and Procass Sawer Pipelings Include: Chenical
waste, DMV wasts, drain cold, dumny disposal line, Miscelianzous chemical drain,

" radioactive draln, ehiorine, flush, and sample pipelines. ProcassDescription: The 100-N-84:6

pipelines originate from the 108-N Haat Exchanger Building, the 105-N Reactor Building, the
163-N Deminerlization Plant, 182-N High-Lift Pump House, 183-N Filter Plant, and 184-N
Power House. Yarious chemicals were utiized in these: bulidings. Phesphoric, ascorbic and
cxtric acids, and polassium parmanganate ware used in the 109-M and 105-N Buildings.
decontamination processes (WHC-SP-0460). Ammenium hydroxide; morpholing and lithium
hydroxide were added to control cooling water pH. Hydrazine was added to reduce oxygen:
concentrations in cooling water {WHC-SP-0460). The addition of these ¢chemicals and the
core's cooling water sysiam design ollowed the water to recycled instead of tusing ravs water
as a ance through ceolant (DOE/RL-80-22) Sulfurdc acid and sodium hydroxide from supply
tanks in 163-N Building were primarily consumed in the demineratizer plant. A 939 sulfuric.
acid sofution was ysed fo ragenemte the cation rasin used at the 163-N Building while o 50%.
sodium hydroxide solution was use to regenerate the anion resin. The 8-in acid drain from
183-N connected into the 100N river channel discharge line to the Columbia River. Sodium
sulfita was used as a deoxygenizing chemical for Jow preasure fiiter water {182-N). Sadium
dichromate was added to fillered water supply and rave water supply for cooling colls in the
105-N Reactor Bullding. Rodicactive drains at 108-N collact from the coolant systems, hot
water quality laboratory, servica bay hot shop. The 105-N and: 109-N drains run to ths 1301-N
Liquid Waate Disposat Crib. 100-M-84:8 pipelines located batween the 109-N, 182-N, 163-N
and the183-N Buildings lay within the 100-M-61 water treatmant pipeline removal excavation
footpring (H-1-89932). This araa was axcavated and backfilfed In 2008 through 2009. A small
portion of the 100-N-54:5 pipelines also lay within the adjacent 100-N-64 planned excavation
{H-1.89934). LocationDescription: The 100-N-84:6 waste site pipalines. are centrally Iocated
batweén the 100-N Area pracess buildings (10$-N 109-N, 182-N, 183-N, 184-N, and 163-M).

SubSite Code:
Subsite Hames:
Classifications
ReClassification:
Description:

Refersnces:

100-M-84:7

100-N-84:7; 100-N Area Unidentified and Other Miscellansous Fipelines

Accepted

None

The 100N-84:7 waste sils pipelines inchuide ssctions of various diameter pipelines located
within the 100-NR-1 operoble unit i and around the 105-N Reactor Bullding. Thase sections
described as unidenttifed or multitutse could not be positively identiffad based on review o
historical documentation. An above ground featurs, labeled N-213, was observed during the
160-N Orphan Site Evaluation (OSR-2009-0001). Being co-located with the 100-N-84-
pipelines it was decided to incorporate this feature into this subsita.

SubSite Codes
Sub$he Names:
Classification:

RelClassification:

10D-N-84:8

100-N-84:8; 100-M Arsa Unidentified Pipelinas within Planned Excavations:
Accoptad

Mone
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
SiteCode:  100-N-84 Site Rectassification Status: None Page 12
Description: The 160-N-84:8 waste site pipefines include sections of various diametar pipeiines located
within the 100-NR-1 cperable unii in and around tha 105-M Reactor Bullding. Thesa sections
daacribed as unidentified or multituba couki not be positively Kientifiad based on review of
historical documentation. Most are belisved to be less than 4in (13 1) long or are within the
planned remedial action excavation arsa which will rasutt in removal of the pipefine section.
Two of the pipelina sections included in the 100-N-84:8 waste cits wre fonger than 4m (13 1),
Howaver thess pipaline sections lay completaly with the planned remediation sxcavation of
the UPR-100-N-21 and UPR-100-N-23 wasts sites (H-1-83916); and 100-N-22 waste site
{H-1-89924). An above ground feature, labaled N-218, was obesrved during ths 100-N
Orphan Sits Evaluation (OSR-2009-0001) to ba co-focated with the 100-M-84 pipsfines. As a
consequence this feature vwas dispositionad as part of 100-N-24
Reforences: 1. 08/01/2009 100-N Area Orphan Sites Evaluation Repart, Rev. A, WCH OSR-2009-0001,
2, 0372372010 100 N Aved - 100 N Waste Site Remediation Design « 100-N-22 Sanitary Sewat
System Civil Plot Plan
Washington Closure H, H-1-83924, Rev 1.
3. 0342372010 100 N Arsa - 100 N Waste Site Remediation Design - UPR.100-N-42, 19, 21,
22 and 23 Civil Plot Plan
Washington Closure Hanford, LLC, H-1-85916, Rev 1.
SubSite Code: 100-N-84:9
SubSite Mames: 160-N-84:9; 100-N Arga Active Raw WaterPipeHnea
Classiflcation: Accepted
ReClassifications Nons
Description: The 160-N Area active raw water pipemco range in size from 8 to 12 inches in diameter and
ara uged for fire protsction. The 100-N, 12 inch axport water fine is fod from#ia main42 inch
raw woter export fine between 100-8 and 1000 Areas. Smaller pipeline segments conniect
this fine 1o varicus firs hydrants located in.the 100N Industriat aren. Pracess Descnpﬂom
Raw water was pumped from the Columbia River and supplled to the fire ptection pipelines.
Locatdon Description: Tha 100-N-84:9 pipelines are located east of the 105-N Buiding.
References:
Prooramma_tic_ Responsibliity
DOE Program: Confirmed By Program:
DOE Division:
Responsible
Contractor/Subeontractor:
Reclassifying
Contractor/Subcontractor:
Responsible Project:
Site Evaluation:
Solid Waste Managentent Units
TPA Waste Management Unit Type:
Permitting
RCRA Part B Permit: TSD Number:
RCRA Part A Permit: Closisre Plan:
RCRA Parmit Status:
Septic Pérmit: 216218 Permit:
Inert LandFi;. HPDES:
State Waste
Alr Operating Permit; Discharge Permit:
Alr Operating Permit
Number{s):
Tri-City Agreement
Lead Regulatory Agency?
Unit Catagory:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary -

SiteCoddt  100-M-84 Site Reclassitication Status; Hone Page 13

TPA Appendix:
Remediation and Closure
Decision Documents
Decision Document Status:
Remediation Design Group:
Closurs Documents
Closure Type:
WAC 173340 {2007) Cleanup Comparisan by Ecology:

Post Closure Requirments: Residual Wasts:
Maw Site Coda:

The Following Site{s) Where Consolidated With This Sites

Site Mames: 100-N-84:2; 100-N Arza Fusl and Foam Pipelines

Reason: :

Site Hames: 100-N-84:3; 100-N Area Filter and Potabla Water Pipelines

Reason: ’ -

Site omes: 100-N-84:4; 100-N Arsa Stsam and Condzosate Pipelines B
Reason: . :

Site Mames: T00-N-84:1; 1G60-N Area Raw Waetar Pipalines

Reason:

Site Hames: 100-N-34:5; 160-N Area Sanitary

Reason

Site Names: 100-N-84:9; 100-N Area Active Raw Water Pipeiines

Reasson: . .

Site Namess 100-N-34:6; 100-N Area Chemical dnd Proczas Sswer Plpeinas

Reasant )

Site Names: 100-N-34:7; 100-N Area Unidsntified and Other Miscellaneaus Pipeiines-
Reasons

Site Hames: 100-N-84:8; 180-N Area Unidentifisd Pipelines within Plonned Excavations
Reason:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
RCC Stewardship Information System
Site Summary Report 0472772044

Sitg Code: 100.N-53 Site Classification Status: Accepted Page 2
Dimensions:

Dapth/ Overburden Dlameter  Dlameter  Wall © Est
Length: Width: Height! Depth: {Largs): {Smallj: Thickness: Sq. Area: Voluma: Capacity:

1.25m 1.07 m

4108 (35081

Site Shapes: Circle
References: 1. EL-1238, 04/28/1995, Suspact ‘Waste Site Investigation Logbook, Bechte! Hanford Inc.

Regulatory Info:

RCRA Permiting: _ Other Permitting:

T$O Number: 21261218 Permit: No

RCRA Part A Permit:  No - NPDES: . No

RCRA Pant B Permit:  No Ajr Operating Permit
Numbers(}:

Closure Plan;

RCRA Closure Type:

Residual Waste: No

Remediation and Closure:

Closure Confractor:  WCH, Washington Closure Hanforg, LLC
ESD Document:

Decision Document

Closurs Document:

Site References:

1. 0100N-WI-G0002, 04/14/2008, Work Instruction for Confimatory Sampling of the 106-N-53, 181-N Buikdiing Waste Oil Tank;
Washington Closure Hanford, LLC )

Z, EL-1238, 04/28/1995, Suspect Waste Sita Investigation Logbook, Bechisl Hanford Ine.

3, EL-1255, 01/02/1997. Field Loghook assigned fo Christine Webh, Bechtel Hanford Inc.

4. EL-1255-1, 08/07/1929, ER Site Investigations - Field Logboak assigned to Christine Webb, Bechtel Hanford Ine.

3. H-1-45007, Sheet 23, 07/06/1989, COMPOSITE UNDERGROUND LINES, Rev. 4, United Nuclear Industries
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report  earion
Site Coda: 100-N-53 Site Classification Status: Accepted Page 3
Image:
Date Taken: Historfcal Photo Nuniber:
Description:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report 0412712011
Site Codet 100.N-53 Site-Classification Status: Accepted Page 4
Image:

Date Taken: 71811998 Historical Photo Number:

Description: Photo shiows the waste oif tank foundation. The tank has beer removed.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary 3
RCC Stewardship Information System
Site Summary Report 0412712011
Sita Code: 100-N-61 Sita Classification Status: Accapted Page 1
Site Names? 100-N-51, 100-N Watsr Treatment and Storage Facilities Underground Pipelines
Site Type: Pracess Sawer StartDate: 1963
Status: Inactiva End Date: 1087
Decision Unit:  100-N Coordinates:
Operable Unit:  100-NR-1 (Ey o0
© Hanford Area:: 100N {N} 00
Q¢ Code: QC Data: Washington State Plane
Cleanup Activities:

Cleanup Summary: The 100-N-61 waste sile pipelines are iocated through out the 100-N Area and are colfocated with a number of other
pipeline waste sites including but not limited to the 100-N-84, 100-N Miscelianeous. Pipelines wasts site. Dufing
remediation of the 100-N-61 waste site collocated waste sites may be partially or fulty remediated.

Contaminants of : . : : . .

Concern:

Excavation Depth (m): o ~ Depthto GW below excayation {m):
Excaif'atlon Area {sq. m); i ) - Material disposed at ERDF (metric tonsh:
Site Rngétated (Yes/No): ' '

Site D'bwnﬁested {vesiNo):

 nstitutional Contols.
Required (YesiNo):

Institutional Controls?

Historical Summary:

Site Description:  The site encompasses all underground water pipelines used 1o transport reactor cosling water between water
treatment faciliies and the 105-N Reactor Bulding. These include alf underground lines running between bulldings
and those that run 1o dralnage facliies. Pipelines within buildings and alf pipelines that are downstream from the
reactor buliding, l.e., those fines that carry ceoling water from the reactor to effluent disposal facilities such as the

_ dump tank and cribs are excluded.
Process Reactor cooling water was pumped from the Columbla River, setled and treated to remove minerals, then infected
Description: into the reactor primary coolant loop at a rate of about 760 liters/minute {200 gallons/minute). B
Location The site is loéated where the underground pipelines run frons the 181-N River Pump Housé 1o the 163-N Water
Description: Treatment Plant, the 182-N Pump House and Storage Tanks, and to the 105-N Reactor Bullding. ‘Also, any

underground drainage pipelines running from the water treatment and storage facilittes to the riverside outfall
dtructures. Other underground pipelines funning to the outfall structureés are inckided in other waste sites and are

therefors excluded from this site,
Assockated Assoclated struclures include the 181-N River Pump Houss, the 182-N Pump House, the 153-N Water Treatment
Structures: Plant, and the 105-N Reactor Building. v

Site Comment: Two above ground features (N-215.an N-217} ware observed during the 100-N Orphan Site Evaluation that fell within
the planned excavation footprint for 100-N-61 (0SR-2008-0001). As a consequence these features will ber
dispositioned. during remediafion of 100-N-61 and wera not further avaluated.

A 7.6-cm (3-ln:) frénch drain located 2.8 m (9.2 ) 1o the east of the 1802-H building wall, and the focation of a french
drain with 3 1.9-cm (0.75-In.) clean mediism-pressure steam retum line from the 108-N bullding (removed during the
demolition of the 108-N building), both part of the 100-N-103 waste site, fall within the planned excavation footprint
for 100-N-61. A3 a consequence these faatures will be dispositioned during remedfation of the 100-N-61 waste sita.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report 0412712041

Site Code: 100-N-61 Sita Classification Status: Accepted Page2

Waste Information:

Type: Water Amount:

Category: Nondangerous/nonradioactive Units:

Physical State: Solid and fquid

Waste Obscured:  Soil Overburden

COPCs

Description; Tha waste i3 steel piping, cancréte, and soil (if contaminants are present), Chemical additives to (he reacior
coolfing water included sulfuric acid, sadium hydroxide, aluminum sulfate (atum) with excess hydrated calcium
oxide, separan, chlcrine, and scdlum dichromate. Water pH was maintained al about 7.5, and the free chlorine
rasidual was appmxlmately 0.2 milligramsfliter.

References: 1. WHC-SD-EN-TI-251, 06/01/1994, 100-N Arsa Technical Baseline Report, Rey. 0, ‘Nestinghouse

Hanford Company

Unptannea Release:

Release Name: 100-N-7
Reported Date: Qccurrence Rpuk:

Begin Date; Ref. Site Code:

End Date: .

Description:  100-N-7 was an unp(anned releassa that occurred in underground discharge pipefines associated with this site,

References: 1. Other10311996-2, 10/31/1996, Discovery Sita, 100-N Water Treatment Facility nderground Water
Pipelines, Bechtel Hanford inc.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Slte Summary Report 041270011
Site Code: 100.N-61 Site Classification Status: Accepted Page 3
Regulatory Info:
RCRA Permiting: Other Permitting:
TSD Number; 2126/218 Permit: No
RCRA Part A Permit:  No NPDES: No
RCRA Part8 Permit:  No Alr Operating Permit
. Numbers():
Closure Plan:
RCRA Closure Type;
Residual Waste: No

Remediation and Closure:

Ciosure Contractor:  WCH. Washington Closure Hantord, LLC

ESD Document:

becision Document Interm Remedial Action Record of Decision, 100-NR-1 and 100-NR-2 (1999

Closure Document;

Site References:

1. OSR-2008-0001, 06/01/2008, 100-N Area Orphan Sites Evaluation Report, Rev. A, Washingion Closure Hanford, LLC
2. Other103119896-2, 10/31/1996, Discovery Sife, 100-N Water T reatment Facilty Undergrouni Watsr Pipelines, Bechtel Hanfond Inc.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary ‘

RCC Stewardship Information System

Site Summary Report. : 042712014
Site Code: 100-N-64 Sita Classiftcation Siatus: Accepted Page:1
Site Names: 100-N-64, 100-N Reactor 105/109-N Ceoling Water Effiusnt Undarground Pipelines '
Ste Type: Radfoactive Process Sewer Start Date:: 1963
$tatus: Inactive End Date: 1987
Decision Unit:  100-N Coordinates:
Operable Unit:  100-NR-1 {(E} 00
Hanford Area: 100N (Ny 08
QC Code: QC Date: Washington State Plang
Cleanup Activities:

Cleanup Summary:

Contaminanis of

Concern:

Excavatien Depth {m): ' Repth to G_w below éxcavaﬁon (mi:
Excavation Area (sq. mj: Matstial disposed at ERDF {metric tons):

Site Revegetated (Yes/No):
Site Downposted (Yes/No}:

Institutional Controls
Required (YesiNok:

Institutional Controls:

Historical Summary:

Site Description:  This site includes those underground pipetines that transported reactor.cooling water frony the 105-N Reactor
Taciities fo the 116-N-4 (1300-N), the 1304-N Emargency Dump Basin and Tank respactively, the 107-N Filter
Building and the pipelines from these facilties to the 1908-N Quttalt Structure: It does not include the underground
- lines that discharge io the 1304-N (116-N+1} and/or 1325-N (116-N-3) Cibs that are addressed by 3 separate Wasté
Infonhamn-te:laa)ta System (WIDS) entry for the 105-N Reactor, 1314-N, 116-N=1, and 118-N-3 underground pipélines
{site 100-N-83). ‘

Generally these lines leave ifie 105-N Reactor Building on the wast sidé and procesd to ihe west fa theif respactive
treatment/disposal faciities. The 107-N Building includss retum pipelines as wel} as other process pipelines.
contained in a concrete encasement between the 105-N and 107-N Buildings. This-encasemant houses 0.28-meter
{10-inchy and 0.48-meter (18-inchj demineralized water lines, 2 0.3-meter (12-inch} filered water ling, 1.3-céntimeter
{0.5-Inch) instrument air, 5.1-centimeler (2-inch) steam, 15-centimater (8-inch) firg, fine and telephone, instrument,
power, and fire alamm ines. The encasemant is about 30 metars (98 feet) lang,” The remaining undsiground
pipslines assoclated with the 1300-N and 1304-N include a 0.78-meter (30-inch) flush line. 2 0.61-meter {24-inchy
vent, a 0.76-meler (30-inch) overtiow, a 25.4-centimeter (10-inchy blowdawn; and a connection to the 254~
centimeder (10-inch) radioactive drain line that becomies the 0.3-meter (12-inch) radivactive. drain line not indluded
with thig waste site. The sité does’include averfiow lines to the 1908-N Quifall Structura, but dees not include the

1908-N Outfall Structurs Hiself.

Process The Emergency Dump Basin (116-N-4/300-NYyand the Emergency Dump Tank (1304-Nj were designed 1o recelve

Dascription: "single-pass” reactor coaling water in the.case of ah emergency. Both systems were usad to periodicaily receive
stoam blowdown. The-1304-N Tank replacad the: 1300-N Basin, This sieam condansate normally contained fow.
levels of radionuciide contamination and fission products. Overffov and drain lines 1o the 1908-N Outfal Structure

are include In this waste site. Howaver, the outtall structure Is 3 separate wasta site.
Location This sita i the location of underground pipalings. rinning between ihe 105/108:-N Buildings to the 116-N-4 {1300-N},
Description: the 1304-N Emergency Dump Basin and. Tank; the 107-N Filter Buikding to thie 1908-N Quttall Structure.
Associated The associated stnuctures are the 105-N and 109-N Reactor Buildings. Tha TSD pipefines are in site 100-N-63,
Structures:

Site Comment:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report Q42112041

Site Code: 100.-N-64 Site Clrassification Status: Accepted Page 2

Waste Information:

Typs: Process Effluent Amount:

Category: Radioactive: Units:

Physical State: $Solit and fiquid

Waste Obscured:  Soff Gverburden

COPCs ,

Dascription: The waste Is the contaminated underground pipelines. The following radionuclides were released from the
reactor through iie underground pipetines:to.the 116-N-4 (1300-N), 1304-N Emergency Dump Basin and Tank,
the 107-N Filter Building and to the 1308-N Qutfall Structure, Residual contaminants of some may be axpected to
remain in the underground pipetines. These include; sodium-24, niobium-95, lodine-131, chromium-51, zirconium
-85, telturium-132, technetium-99, manganese-54, iron-59, mithenlum-103, cerlum-144, and coball-60. Bacauss
of radioactive decay, only manganese-54, coball-60. and cerlum-144 ars expected to remain,

References: " :

« Regulatory Info:

RCRA Permiting: Other Permitting:

TSD Number: 21267218 Permit; No

RCRA Part APermity  No » NPDES: No

RCRA Part B Permit:  No Alr Operating Permit

: Numbers():

Closure Plan:

RCRA Ctosure Type:

Residual Waste: No

Remediation and Closure:

Closure Contractor:  WCH. Washington Clogure Hantord, LLC

ESD Document:

Decislon Document interim Remedial Action Record of Decision, 108-NR~T and 100-NR-2 {1999)

Closure Document:

Site Refarences:

1. H-1-45007, Sheet 2, 0172111985, COMPOSITE UNDERGROUND LINES, Rev. 4, United Nuglear Industres

2. H-1-45007, Sheet 30, 01/14/1985, COMPOSITE UNDERGROUND LINES, Rev, 4, United Nuclkar indisties

3. H-1-45007, Sheet 31, 06/21/1985;, COMPOSITE UNDERGROUND LINES, Rev. 4, United Nuclear Indusiries.

4. H-1-45007, Sheet 37, 08/26/1985, COMPOSITE UNDERGROUND LINES, Rev. 4, United Nuclear Industries.

5. H-1-45007, Sheet 38, 06/21/1985, COMPOSITE UNDERGROUND LINES, Rev. 3, United Nuclear Industries:

8, Other11061998-1, 11/06/1996, Discovery Site, 100-N Reactor 105/109:N Cooling 'Water Efffusnt Undarground Lines, Bechtel Hanford
ne.

7. WHC-8D-EN-TI-251, 08/01/1994, 100-N Area Technical Basaline Report; Rev. 0, Westinghouss Hantord Company
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
RCC Stewardship Information System
Site Summary Report 0412712011
Site Code: 100-N-84 Site Classification Status: Accepted . Page 1

Site Names: - 100-N-84, 100-N Miscellaneous Pipelines’

Site Type: Product Piping Start Date:

Status: Inactive End Date:

Decision Unit;  100-N Coordinates:
Operable Unit:  100-NR-{ (E)

Honford Area: 100N (N}

QC Code: QC Date: ‘Washington State Plane

Clsanup Actlvities:

Cleanup Summary;
Contaminants of

Concern:

Excavation Dapth (m):
Excavatlon Area [sq. m):
Site Ravegetated (Yes/No):
Site Downposted (Yes/No):

Institutional Controls
Reguired (Yes/No):

Institutional Controls;

Historical Summary:

Depth to GW belaw excavation (m): _
Material disposed at ERDF (metric tons):

Sita Descripdon:  This site consists of all miscellaneous pipelines in the 100-N Area that were identified during the Orphan Site
Evaluation (OSE) process and not previcusly ted to an existing waste site. Tha site Includes product pipetines,

Process
Description:

Location
Description:

Associated
Structures:

Site Comment:

service water pipelines, sewers and assaciated features (manholes, storm drains, valve boxes, etc.). Hellum fines,
electrical condull, telephone lines, electrical grounding fines (ground), control air supply, fire atarm systems wera
axchuded from the site.

The site includes tha following subsites:

100-N-84:1, 100-N Area Raw Water Pipelines

100-N-84:2, 100-N Area Fuel and Foam Pipefines: -

100-N-84:3, 100-N Area Filtered and Potable Waler Pipefines

100-N-84:4, 100-N Area Steam and Condensate Pipeiines

100-N-84:5, 100-N Area Sanitary Pipelines- )

100-N-84:6, 100-N Area Chamical and Process Sewer Pipelines
100-N-84:7, 100-N Area Unidentified and Other Miscellanequs Pipelines
100-N-84:8, 100-N Area Unidentified Pipelines within Planned Excavations
100-N-84:9, 100-N Area Active Raw Water Pipefines

The miscelianeous pipelines supported the reactor operation and related suppont facilities throughout the N-Area:
The process description is provided for each of tha subsites in their respective writeups.

The plpeline segments within the 100-N Area wene mapped in the WCH Geographic Information System (518)
databass.

The pipelines are generally encased in horizontal pipe trays in many cases the ulility fines are co-located within the
concrets encasements. No evaluation has been conducted to determine if the co-located wility lines (elecirical,
telephone, instrumentation, etc) are active.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary
RCC Stewardship Information System

Site Summary Report 0472212011
Site Code: 100-N-84 Site Classiflcation Status: Accepted Page 2
Regulatory Info:
RCRA Permiting: Other Permitting:
TSD Number: 21267218 Permit:
RCRA Part A Permit: NPDES:
RCRA Part B Permit: Alr Operating Permit

Numbers():

Closurs Plan:
RCRA Closure Type:

Residual Waste:

Remaeadiation and Closure:

Closure Contractor:
ESD Document:
Decision Document

Closure Document

Site References:

WCH. Washington Closure Hanford, LLG
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Remediation and Verification Sampling for Eight:Wast_e Sites within the 100-N South River Road

Boundary
RCC Stewardship Information System
Site Summary Report
Site Code: 100-N-84:2 Site Classification Status: Accepted

Sita Names: 100-N-84:2, 100-N Area Fus! and Foam Pipelines

Site Type: Product Piping Start Date: 1963
Statys: nactive End Dote: 1987
Decision Unit: 100N Coordinates:
Operable Unit;  100-NR-1 {E)}

Hanford Arsa: 100N (N}

QC Code; . QC Date: . Washington State Plane

Cleanup Activitles:

Cleanup Summary:

Contaminants of

Concern: .

Excavation Depth (m)2 Depth 10 GW below excavation (m):

Excavatlon Area {sq. m): Materlal disposed at ERDF (imetric tons): -

Site Revegetated (Yes/No):
Sita Downposted (Yes/No}:

Institutional Controls
Réquired {Yes/No):

Institutional Controls:

Historical Summary:

Sita Descriptian:  The 100-N-84:2 subsite Includes the fuet oil and foam underground plpeilnes in the 100-N Area..

Procass Two fuel ol untoading, storage and transfer systems were used in the 100-N Area.
Description:

Diegel ol unloaded from rall cars at the 166-N Gnloading station was transferred for storage to the one of four

aboveground storage fanks within the 1715-N Bullding. The diesel aif vas then transferred through-a 10:2 cm (2-in}
underground supply pipeline to the 184-N Building day tank or through' 6.1 cm (2-in) and 10.2 cm {4-In} underground
pipelines to the three 56,781 L (15,000 gal} day tanks otdtaide of the 182-N bullding: The diesel fuel from the 182-N

day fanks was used to support the 182-N and 181-N diesel off systems.

Nuénbet 8 fusl ofl (also kriown as Bunker C fuel off) was unioaded from rall cars at the 1900-N untoading station and
transferred to the 166-N Buliding for storage i & 5,204,941 L (1,375,000 gal) capacity aboveground storage tank.
The No. 6 fuel oif was transferred through underground pipelines from 166-N to two 184N fuel il day tanks.

Foam fire suppression fines o support the diasel il fanks and pipelines 2re colidcated wilhi the diesel ol pipelines.

near e 1646-M Building,

The narth wast portions of the 100-N-84:2 pipelines are located within the 100-N-83 excavation footprint {(H-4-

89833).

The site includes eight drywelis that were located along the west side of the fuel ofl unloading trench. The drywells
were composed of buried 30-inch open ended, concrete pipe designed to hold a 30-gation drurh. The drums
collected drainaga from hoses for rilroad tarnik cars or truck cnfoading. When filfed, the drum could be removed and

smptied {121453).
Location Fuel and foan pipelines are localed to the north west and west side of the 105-N Reactor Building,
Description: ' .
Assoclated 166-N Fuel il Pump Housa, 166-N Fuél Olf Unloading Station; and 1715-N Fuel Of Storage Tanks 1-3:
Structures:

Site Comment: 100-N-84:2 was recommended for cleanup by remove, treat, and dispose in August 2010 (152843},
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report ' 0422772014
Site Coda: 100-N-84:2 . Site Classification Status: Accepted Page 2
Regulatory Info:
RCRA Permiting: Qther Permitting:
TSD Number: 2126218 Permit:
RCRA Part A Permit: NPDES:
RCRA Part B Permit! Air Operating Permit

Numbers(}:

Closure Plam:
RCRA Closure Type:

Residual Waste:

Remaediation and Closure: -
- Closure Contractor:  WCH. Washington Closure Hanford, LLC:
"ESD D_ocu;n,ent:

Decision Docuinent

Closure Docunient:

Site References:

1. 121453, 08/06/2005, Facility Inspection Sunimary for the 166-N Fuel Oil Pump House, Unloading Station and Storage: Tank,
Washington Closura Hanford, LLC _ ,

2. 152843, 081122010, 100-N-84:2, 100-N Fuel and Foam Pipslines Rentove, Treat, and Dispose Report, Washington Closure Hanford,
e ' o _

3. D4-100N-004, 08/15/2008, D4 Project Soils or Below Grade Structures Deferral Form (166-N & 1715-N), ‘Mashington Closure Hanford,
uc .

4. H-1-89933, 03/23/2010, 100-N AREA - 100 N WASTE SITE REMEDIATION DESIGN - 100-N-33 EFFLUENT PIPELINES OVERALL

PLOT PLAN, Rev. 1, Washington Closure Hanford, LLC -
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Steswardship Information System

Site Summary Report . 0412712044
Sita Code: 100-N.84:2 Site Classification Status: Accepted Page3
Image:
Date Taken: 1472771961 Historical Photo Number: 7915-PHOTO

Deseription: 1908-N Fuel Oll and Disgel Oil Univading Facility with french drains visibible.

Page 41 of 50



Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
RCC Stewardship Information System

Site Summary Report 0402712014
Site Code: 100-N-84:3 Siter Classification Status: Accepted Paga 1
Site Names: 1G0-N-84:3, 100-N Area Filtered and Potable Water Fipelines
Site Type: Product Piping StartDate: 1983
Status: Inactive End Date: 1087
Decision Unit: 100N Caordinates:
Operablse Unit:  100-NR-1 (E)
Hanford Aréa: 100N {N)
QC Code: QC Date: Washington State Plane

Claanup Activities:

Cleanup Summary;

Contaminants of
Concernt

Excavation Depth {m}): ) Depth to GW helow excavation (m):
Excavation Arga (sq. m): . Material disp‘osed at ERDF-{metric tons}:
Site Revegetated (YosiNo): ' :

Site Downposted {Yes/No):

Institutionat Controls.
Raquired {Yes/No):

Institutionat Controls:

Historical Summary:

Site Description:

Process
Description:

Location
Dascription:

Associated
Structures:

Site Comment:

The 100-N Area filter and potable: water pipelines includes: makeup watsr, filter water, demineralized water, and
potable water pipelines,

Raw water was supplied to 183-N Filler Plant Building for pretreatment and filtration. The 183-N fiter plant supplied
sanitary water (o the entire 100-M Area.. The pland also supplied fillared veater to various bulldings throughoul the
100 N Area for use where treated water was not desirable or required.. The term "treated water® herein refers o
fitered watér that had liquid alum (@luminum-suiphate), separan (polyacrylamide) and liquid chilorine ddded during
pretreatment. Deniinerialized water from 163-M Building was used as makeup. waler feed for the pretreatment
systen in 183-N buitding, while raw witer was used for chenical mixing In the 182-N and 183-N Bulldings priof to
heing added to the water. The chemical feed systems were maintainad using proportional ratios with the watsr flow.
Demineralized water was used 1o prevent minarat deposits what would foui pipeline systems.

Chloring was added for the control of slime and algas, and may have been used to assist in coagulation, odor and
iron removal problems: Alum was used as the principle coagulant during pretreatment.

100-N-84:3 pipefines located between the 108-N, 182-N, 163-N and the183-N Bulldings lay within the 100-N-61
water treatment pipeline removal excavation 1ooiprint u—H-89932). This area was excavated and backfilled in 2008
through 2009. The north west portions of the 100-N-84:3 pipelines are localed within the 100-N-63 excavation
footprint (H-1-89933).

Filttered water lines are located 1o the north and south of the 105-N reactor Bullding, while the polable water fines are
locatad mainly to the southwast of the 105 reactor bullding to the 105-N suppoit facilities.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary '

RCC Stewardship Information System

Site Summary Report 0472772811
Slte Code: 100-N-84:3 Site Classification Status: Accepted Page 2
Regulatory Info:
RCRA Permiting: Other Permitting:
TSO Numbser: 24261218 Permiit;
RCRA Part A Permit; NPDES:
RCRA Part 8 Permit: Alr Operating Parmit

Numbers():

Closure Plan:
RCRA Closure Type:
Rasldual Waste:
Remediation and Closure;

Closure Contractar: . ‘WCH, Washington Closure Hanford, LLC -
ESD Document; ’ '
Decision Document

Closure Document:

Site References:

1. H-1-89032, 03/23/2010, 100-N AREA - 100 N WASTE S{TE REMEDIATION DESIGN - 100-N-51 WTR TREATMENT PIPELINES
OVERALL PLOT PLAN, Rev. 1, ‘Washington Closure Hanford, LLC . :

2. H-1-89933, 03/2372010, 100-N AREA - 100 N WASTE SITE REMEDIATION DESIGN - 100-N-83 EFFLUENT PIPELINES OVERALL
PLOT PLAN, Rev. 1, Washington Closure Hanford, LLG
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report 0412712011

Site Code: 100-N-84:5

Site Classification Status: Accepted Page 1

100-N-84:5, 100-N Area Sanitary Pipelines

$ite Namaes:

Site Type: Product Piping Start Date: 1563
Status: inactive End Date; 1987
Decislon Unit: 100N Coordinates:

Operable Unit:  100-NR-1 {E}

Hanford Area: 100N {N}

Q€ Code: QcC Date; ‘Washington State Plane

_ Cleanup Actlvities:

Cleanup Summary:

Contaminants of
Concern:

Excavation Depth (m):
Excavation Area {sq. m):

Depth to GW betow excavation (mj):
T Material disposed at ERDF (metric 1ons);

Site Revegetated {Yes/No):
Site Downposted (Yos/No):

lnsmuﬁonél Controls
Required {Yes/Nok

institutional Controls:

Historical Summary:

Site Description:

The 100-N Area saniiary pipelines Inciudes: sanitary water and sewer. storm drains. and disposal feld pipelines.

The 100-N Araq was sarviced by ten

Process ‘ separate sewer systems consisting of one cesspaal, one laggon, one septic

Description: tank with an associated tle field, two septic tanks with seepage pits, and five septic 1anks associated with drain
fleds, The septic tanks, pits, cesspoola- and lagoon ars identified 48 the 124-N-1 through 124-N-10 Waste sites.
Waste sites 124-N-5, 124-N-6, 124-N-7, 124-N-8 have been reclassified as "rejected”. The feed and drainage
pipelines associated with these waste sites are Included in 100-N-34:5, ‘

Location The 100-N-34:5 pipelines are located throughout the: 100-N Area’s- 100-NR-1 aperible unit.

Description:

Associated

Structures;

Site Comment:
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report 0412712011
Site Code: 100-N-84:5 Site Classification Status: Acceptad Page 2
Regulatory Info:
RCRA Permiting: Other Permitting:
TSD Number: 21267218 Permit:
RCRA Part A Permit: NPDES:
RCRA Pant B Permit: Alr Operating Permit

Numbers():

Closure Plan:
RCRA Closure Type:

Residual Waste:

Remedlation and Closure: ’
Clasure Contractors  'WCH. Washington Closurg Hanford, LLC
ESD Document:

Decision Document

Closure Document:

Site References:

1. 0100N-WI-G0011, 08/26/2010, Work Instruction for Confirmatory Sampling of the 100-N-84:5, 100-N Area Sanitary Pipelines, Rev. 0,
Washington Closure Hanford, LLC
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary :

RCC Stewardship Information System

Site Summary Report Q42712041
Site Code: 100-N-84:6 Site Classification Status: Accepted Page 1
Site Names: 100-N-84:8, 100-N Area Chemical and Procass Sewer Pipefinas
Site Type: Product Piping Start Date: 1963
Status; Inactive End Date: 1887
Decision Unit:  100-N Coordinates:
Operable Unit:  100-NR-1 . {Ey
Honford Area: 100N N}
QC Code: QC Date: Washington State Plarie

Cleanup Activities:

Cleanup Summary:

Contaminants of

Concern:
Excavation Dapth (m): Depth to GW below excavation {m):
Excavation Area {sq. m): " Material disposed: at ERDF (metric tons):

Site Revegetated (Yes/Noj:
Site Downposted {Yes/No):

Institutional Controls.
Required (Yes/Nox

institutional Controls:

Historical Summary:

Site Description:  100-N Area Chamical and Process Sewer Pipelines include: Chemical waste, DMV waste, drain cold, dummy
disposai line, Miscellaneous chemicat drain, radicactive drain, chiorine, flush, and sampte pipelines.

Process The 100-N-84:8 pipelines originate from the 109-N Heat Exchanger Buikiing, the 105-N Reactor Buikding, the 183-N
Description: Demineralization Plant, 182-N High-Litt Pump House;. 183-N Filter Plant, and 184-N Power House. Various
chemicals wers utiized in these hulldings.

Phospharic, ascorble and citric.acids, and potasskim permanganate were used In the 109-N and 105-N Buildings
decontamination processes (WHC-8P-0460). .

Ammonium hydroxide, morpholine and Hihium trydroxide were added to control cooling watel pH. Hydrazine was,
added fo réduce oxygen concenirations in'cooling water {WHC-SP-0460). The addition of these chamicals and ilie
care’'s cooling water system design allowed the water to recycled instead of using raw water as a once through
coofant {(DOE/RL-0-22)

Sulfuric acid and sodium hydraxide from supply tanks In 163-N Building were primarity consumed in the
demineralizer plant. A 93% suiluric acid solution was used to regenerate ths cation resin ysed gt the 183-N Buliding:
while a 50% sodium hydroxide solution was use to regenarate the anion resin. The 84n adid drain from 163-N

connected into the 100N river channe! discharge line to the Columbla River,

Scdium suifite was used s a deoxygenizing chemical for low pressure filter water (182-N

Sodium dichromale was added to fiteced waler supply and raw watsr supply for cooling colls in the 105-N Reactor
Building. ' '
Radicactive drains at 109-N colfact from the cootant systems, hot water qualify laboratory, sarvice bay hot shop. The
105-N and 109-N drains run to the 13061-N Liquid waste Disposal Crib.

100-N-84:8 pipalines located between the 109-N, 182-N, 163-N and te183-N Buildings lay within the 100-N-61
water treatment pipeline removal excavation foatprint (H-1-39932). This area'was excavated and backiiled in 2008
through 2008. A small portion of the 100-N-84:8 pipefines also lay within the adjacent 100-N-34 planried sxcavation

{H-1-89934).
Location The 100-N-84:6 wasie site pipelines are centrally located between the 100-N Area process buildings {105-N, 109-N,

Description: 182-N, 183-N, 184-N, and 163-N}.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC stewardship Information System

Site Summary Report 41276014
Sita Code: 100-N-84:6 Site Classification Status: Accepted Page 2
Assoclated
Structurasé

Site Comment: 100-N-84:8 was recommended for cleanup by remove, {reat, and dispose In August 2010 (152883).

Regul&tory Info:

RCRA Permiting: Other Permitting:

TSD Number: 21261218 Permit:.

RCRA Part A Permit: NPDES!

RCRA Part B Permit: Alr Operating Permit
Numbers():

Closure Plan: -
RCRA Closure Type:

Residual Wasta:

Remediation and Closure;
Closure Contractor:  WCH. \Washington Closure Hanford, LLC

ESD Document:
Decision Document

Closure Document:

Site References:

1. 152863, 0811622010, 100-N-84:6, 100-N Area Chemical and Pfocess Sewer Pipelines Remove, Treat, and Dispose Report,
Washington Closure Hanford, LLC '

2. DOE/RL-90-22, 0301/1998, RCRA Facifity investigation Corractive Measures Study 'Work for the 100-NR-1 Operable Unit, Hanford
Site. Richland, Washington, Rev. 0, U.S. Depariment of Energy - Richiand Operations Offce

3, H-1-89932, 03/23/2010; 100-N AREA - 100 N WASTE SITE REMEDIATION DESIGN - 100-N-81 WTR TREATMENT PIPELINES
OVERALL PLOT PLAN, Rev. 1, Washington Closure Hanford, LLC .

4. H-1-89934, 0372312010, 100-N AREA - 100 N WASTE SITE REMEDIATION DESIGN - 100-N-64 COOLING 'WTR PIPELINES:
OVERALL PLOT PLAN, Rav. 1, Washington Closura Hanford, LLC _

5. WHC-SP-0460, 06/01/1989, Chemical Spil Prevention Control ankt Countermeasures Plan 100 Areas, Westinghouse Hanford
Company

Page 47 of 50




Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardshlip Information System |

Site Summary Report 0412712011
Site Code: 100-N-84:7 Site Classification Status: Accepted Page 1
Site Namas: 100-N-84:7, 100-N Area Unidentified and Other Miscellansous Pipelines
Site Type: Product Piping Start Date: 1963
Status: Inactive End Date: 1987
Decision Unit:  100-N Coordinates:
Operable Unit:  100-NR-1 . : {E}
Hanford Area; 100N {N)
QC Code: QC Date: Washington State Plane
Cleanup Activities:

Cleanup Summary:

Contaminants of

Concern:
Excavation Depth (m): ) Depth to GW beiow excavation (m):
Excavation Area (sq. m): _ Material disposed at ERDF {metric tons);

Site Revegetated (YesiNo):
Site Downposted (Yes/No):

institutional Controls:
Required (Yes/No)

instittionat Coptrols:

Historical Summary:

Site Description:  The 100-N-84:7 waste site pipelines Inciude seciions of various diameter pipelines located within the 100-NR-1
oparabla unit which could not e positively identified based on review of historleal documentation.. These pipelines
include thase described as unidenitifed or multitube.

Pracess.

Description:

Location The 100-N-84:7 pipelines are iocaled throughout the 108-N Area”s 100-NR-1 operable in and around the 106-N

Description: Reactor Buliding.

Associated
Stroctures:

Sits Comment: An above ground features (N-213) was observed during the: 100-N Orphan Site Evaluation to be co-focated with the
100-N-84 pipelines (OSR-2009-0001). As 3 consequence this feature was dispositioned as part of 100-N-84.
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road

Boundary
RCC Stewardship Information System
Site Summary Report 0412772011
Site Code: 100-N-84:7 Site Classification Status: Accepted Page 2

Regulatory Info:

RCRA Permiting:
TSD Number:

RCRA Part A Permity
RCRA Part B Permyit:
Closure Plan;

RCRA Closure Type:

Residual Waste;.

Remediation and Closure:

Closure Contractor:  WCH. Washington Closure Hanford, LLC
ESD Document:

Declsion Document

Closurg Document;

Site References:

Qther Permitting:
2126J218 Permit:
NPDES:

Alr Operating Permit
Numbersi):

1. 010ON-WI-GO012, 0270172011, ‘Work Instruction for Confimatary Sampling.of the 108-N-84:7, 160-N Unidentified arid Other

Miscellaneous Pipalines, Rev. 0, Washington Closure Hanford, LLC.

2. OSR-2008-0001, §6/01/2009, 106-N Area Orphan Sites Evaluation Report, Rev. A, Washington Closure Hanforg, LLC
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Remediation and Verification Sampling for Eight Waste Sites within the 100-N South River Road
Boundary

RCC Stewardship Information System

Site Summary Report ' 041212014
Site Code: 100-N-84:7 ’ Site Classiffcation Status: Accepled Page 3
image:
Dats Taken: S127/2008 Historical Photo Number:

Description: OSE'fezatt;re N-213 (fooking north): The access lid was labeled as a confined space. Phatograph is panved 05272008
~206-1240.
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Attachment 11



ciog 3feg

"parean) Ajjenusiod oq O} |I0S 8y} 0} Ul SLGSP JO SHUNYD

Jaj[ews Budnpoul INOYRM JI0S pajeulwEu0D Ajjeliusiod syl woly
(uoneIpOWaIOIq NYIS-X® 10} S|GBNNS JOU) S|qGNI UOIIONIISUOD dy} LOS
0} 9|qISBa} A||ROIUYDSY 10U SBM }| [I0S PUB ‘SHO0J ‘SUGap Pajesjusouod
JO aInXiw e peonpold uoneipawial SaYs alsem padnoib

-ueyd sy jo 2doos sy
ul papnjouy dnues(o

8y} [ejow pue ‘jeusiew Buiureluos soisegse ‘Buidid ‘ejeiouod jo yed se padwnd 12-N-001
‘sQep UOIIONIISUOD JO Junotwe ayy 0} eng 'dnolb suo se peidues Apeuodai suojeb | -NN ‘L2-N-91LL
pUE POIBABOXS 219M SB}IS DJSEM 8SaU) a10)a1aYy) (I A8 2EL2E91 059 "Anjoed N-¥81 1e | -NN ‘MOJUBAQ
-NDD Jo £-g anbi4 89s) £4-N-001-HdN Pue ‘€2-N-00+-HdN yuey Aep e Buipunouns | yue] AeqQ IO
‘22-N-001-HdN ‘61-N-00 1-HdN YuMm paledQ|iod st | 2-N-001-HdN ON 92091 NOD | eae o [ids jio [9satd [@sald N-¥81| LZ-N-001-HdN
"pajeal) Ajenuajod aq o} [I0S SU} O} Ul [elalewW a8y} JO J3|[eWsS
Butonpoius INOYIM LIOS 0] 8|qISeay Jou Ajealuyoa) )l epeuw |10s
payeAROXe 9y} Ul (jeuslew snolaqy pue onse|d) sugap au) Jo swnjoA 02-N
ay| -ozis ejoned sy op pajebaibas Ajeoluyos) ag jou UED ydiym ‘ueid siyjo | -00L-NN ‘02-N
[eualew uononnsuod aseys adid snsejd pue snoiqy sy} Jo SINXIW adoos ay) u1 papnpul | -911-NN “es
e sem palidyo0ls [10S 02-N-001-HdN @Y1 "ubisep uoieipawal sy} ‘Apoe4 N-g9L Wl L aurt wniey
uryum saurjadid olis 21sem $:48-N-001 PUB Z:¥8-N-00 1 auy Buisodxa jue] Jesu aul| 19jsuel} 10 19sald
w 0°'8e} Jo Yidap e 0} pajeAeoxe Sem aJIs dlsem 02-N-001-HdN 8yl ON 061091 NOD woJj yegj |lo [esalg | Youl-oMl N-991 02-N-00}-HdN
"pajeal) Ajrenuslod aq o} [I0S au} O} Ul SUGap JO SHUNYD
Jsjjews BuidoNpoljul INoYMm JIos pajeulweiuod Ajlenusiod sy wolj
(uonelpatualolq NYS-Xa Jo} 9jgelnS Jou) 8|qans UORONIISUOD 8y} oS ‘ued sy} Jo
0) 8|qISea} Areoluyoa) Jou SBm 1l |I0S PUB ‘SHO0) ‘sligep palesjusduod adoos sy} ul papnout
10 ainjxiw e paonpoid uonelpawe) selis sisem padnoib ‘pasodsip pue
ay) [elOW pue ‘jeuayew Buurejuod solsagse ‘Buidid ‘ajasouod ‘POAOLLIDI ‘PBUIEIUOD 61-N
‘S1IgAP UONOMIISUOD JO Junowe ay} 0} ang “dnoib suo se pajduwes Ajpapodal jlo 12n} | -001-NN ‘61-N
pue PaJeABOXS S10M SOHS 9)SBM 9S8y} 2I04818U| (1 Ae1 2EL2E91 Iy Auoeq ebeiois | -911-NN ‘Hds
-NQD Jo £-g @inbi 995) £4-N-001-HdN PUB £2-N-001-HdN sue] Aeq N-+81 IO [8nd quel
‘22-N-001-Hdn ‘12-N-00 L-HdN Yim pareso|jod s 61-N-001-HdN ON 9¥2091 NOO je yea| |lo |an} g 'ON Aeq N-v81 61-N-004-HdN
"|I0S PajeUIWEIUOD
Ajjenusiod ay) woy (uoneIPBWSIOI] NYIS-X8 10} SIqE)NS Jou) 3|qqn. ‘ueld siyljo | 8L-N-00L-NN
uoloNIISUCI 8y} HOS 0] 9iqISes)} AJjes1uyossl Jou S1 ) sugap jo Junowe adoos ay3 uy papnou| ‘lea] N-¥81
syl 01 enqg ‘(mojaq sojoyd 99s) S3o0.4/lI0s pue (feljew pue ‘Buidid ‘N-P81 pue N-991 | o1 aury Aiddng
‘91510U00 ‘Jeydse) SLgep UOHRONIISUOD JO AINIXIW 0G:06 & Alyeau uaamiaq au| Jsjsuel} | IO 19seIq youl
JO PoISISUOD [elIBIBUI ‘PBIBABOXS S)IS 81SBM 81-N-001L-HdN dut ON ¥£6291 NOO woJj yes| Jio |9saIg -iN04 N-991 81-N-001-HdN
ON/SOA Jaquinu
uonduosaqg uoneipawaiolq | juawnosog
jeusley d1sepy pue eleq sjdures uo paseg uoljenjen n}s-x3 HOM snieyguondiasag sl alig IseMm

N-007T 1€ SIS 9ISBAA WNIJOIIJ MO[[RYS J0J ATRUIUnS UOHEN[BAT] JUSUIIEIL], Ue|] UoneIpawaIorg mIS-Xy I 3seyd



gog aldng

“uonelpswaiolq
n1IS-Xa 10} 9|qBINS 10U S| [BUSJEW BYIS BISEM $2-N-001

-HdN 8y} ‘10s 8y} woyj uoneledas/Bullos Jo 8|qISES} J0U Ajeoiuyosy
}l SOMEW [BUBJEW USE [20D, B} JO 8Z1S ajoued auy sy} pue |ids

1 102 ‘22 2unp 8y} 0} 8NP S| PUNO} UOHEUIWEUOD Hdl S4i esneseg
-UMOU| JOU Si [elIajew USE [0, BU} JO UOHBIPSWSIOIG MIS-X JO
SSOUSAROBYO BY] "SHH00I PUE [0S ‘TeLIdIEW USE [E0D, U} JO SINIXILL
e 51 poyd01S 10S $2-N-00 L-HdN SUL *4ay3 dus Je [esodsip

10} PAAOWSI 9 OS[E [[|M LIOJEABOXS BU} UILIIM seuyedid :+8

‘N-001 PUE Z:p8-N-001 UL "OUS SISem SIu} JO UoieIpawai 81ojduwod
0} pEAOLLB) 3q O} PIBU [jiMm [eLajew SIUl Hd L JO Si9As) ubiy syl

10 asnedag "outjedid ayy Buoie Jeyuny 1sixs Jou Kew pue UORBABIXS
U3 O} PAYLI| JEYMOWIOS S! [BUSJEW SIU | "[BUSIEW JOLJO SWOS wiody
1N 49]10g B WOJ} YSE [800 3¢ Jou Aew [eusjew iy} jeu sieslput osje
‘synsa. o|dwes $$9001d-u} Yse |20 BU} Ul UOHEUILIEIUOD [EJOW 10
508} 9U L "AOY WHBMWI BY} U Sjuswalinbal juauiess uone|pswaIolq
nys-xa oy} Jo 8doos sy} opIsINO S| 8ses|dl |10 ‘yz sunp

B} WO [I0S PAJBUILIBIUOD JO Juowiedl | -sojdwes ssoo01d-ul oY)

Ul puNoy Hel . @U} JO 92IN0S B} O} SE Jesjoun it sa)ew 110g ‘Jz eunp
uo oseajes ouljadid sy} yum Buoje LUOKEWLIOJU! JO OB SIYL ‘Peedod)
8 PINOD YIS SI1SEM U} [0S JO UONBABIXS B4} Bumoys sredas sy}

4O UONEJUSWNI0P ON "/86 1 Ul ledal 10} PBINPSYOS SEM YOIUM yes|
aul] © JO Jnsal ay} Se pajeloual sem sl 8isem y2-N-001-ddN =

ON

0/9091 NOO

‘ueld siy jo

adoos ay) ut papniouj
-umounun Auenb
pue adA) wnsjoned
‘pouodal yes| sun

¥e-N
-004-NN ‘ve-N
-gLI-NN e
au] Aiddng
'O 1end N-991

¥2-N-001-HdN

“pojean Ajjenusiod aq o} [0S 8y} 0} Ul SUGSp JO SHUNYO

J1a(jews Buionposiul INOYHM [I0S pSleulBlLoD Ajrenualod ayy woyy
(uoleIPaWIOI] NHS-XS 10} B|qelns 10U) 8|qgnJ UONONSUOD By} YOS
0} ojqIses} A|[eoluyoe} 10U SEM Jl [0S PUE ‘SH00) ‘sigep paesuasuod
4O 2INIXIW B PAoNPoId UONEIPSLLIB] SBYIS SISEM padnoib

ay) [elow pue ‘[eusrewl Buluieluod soiseqse ‘Buidid ‘a)alouod
‘S1IGap UOIIONIISUOD JO Junowe sy} o} ang -dnouf auo se pajdwes
pUE POJEABOXD D1oM SIS SISEM 9S8U) 9I0JaI8U 1 ‘(1 A9S 2E22E91
-NDD Jo g-g ainfi4 88s) £4-N-00L-HdN Pue 22-N-001-"dN
“12-N-001-HdN ‘61-N-001-HdN Yim pajedoijod st £2-N-001-HdN

ON

9v2091 NOO

-ueid sy jo 2doas aul
Ul pepnou] ‘|jdMm woly
padwnd Apusnbasgns
‘91-N-661 |19M Ui pajou
1onpoid wnajoiiad
-gul| J9jsues]

B WoJy e jio [9sdiQ

€2-N-9L1
-NN ‘€2-N-00t
-NN ‘g "ON e
aur Aiddng 10
josald N-v81

£2-N-001-HdN

porean Ajenusiod oq 0} [I0S 8y} 0} Ui SUGDP JO SHUNYD

Jol/ews BUIdNPOIIUL INOYYM {I0S PSIBUIWIEIUOD Ajrenuajod sy} woly
(uonelpawaIoIq NYIS-Xd IO} BIqEUNS 10U) 8|qgNJ UOROIMIISUOD SY) UOS
0} a|qIses) A||E2IUYD8) JOU SEM I |I0S pUE ‘S)001 ‘SHASpP PBleludduod
JO 8iNXIW & paonpoid uonepawal SIS aysem padnoib

ay) [e}ew pue ‘feuerew Buluteluod sojsagse ‘Buidid ‘81810U00
‘S14gOp UOHONIISUOD JO JUNOWE 9y} 0} and -dnoib auo se pajdwes
pUE PSJBABOXS 919M SBIIS S1SEM 8SBY) 810J218U L (1 ABI 2622891
-NDD J0 g-g 2infi4 89s) £p-N-001-HdN Pue €2-N-00}-ddN

‘1 2-N-001-HdN ‘61-N-00 L-HdN Yim psjesoijod st 22¢-N-00}-Hdn

ON

942091 NOO

-ueld sy} jo 2doas ay}
Ul peapn|ou| “[fem woly
padwnd Apusnbasqns
‘01-N-661 {[om UL pajou
1onpouid wnajosad
‘aui} Jojsuen

® WoJj Yeaj |10 19saiq

Z2-N-9L1
-NN ‘22-N-004
-NN ‘L "ON Xee
aur Aiddng 1O
[9s910 N-¥81

22-N-001-ddN

uonduosaq
[euaely oisep pue ejeqg djdwes uo paseq uolnenjenl

ON/S9A
uoIEIPBWAIoIY
nys-x3

Jequinu
juswinooq

HOM

snieig/uonduosag

Sl

oG SISEM

N-00T 1€ SOJS 2)SeA| WNI[0.11d MO[BYS 0] Areurung uopEn[RAT JUSWEIL], UB]] UoneIpawsIolg mIS-Xy [ dSeld




ciop adng

"pajeal) Arenusiod aq 0} |I0S 8y} 0} Ul SLIGap JO SUNYd

Jaj[ews BuIdNPOUI INOURM |I0S Pajeulweluod Ajenusiod syl woly
(uonelpatwaIolg NHS-Xa 10} 2|QBYNS JOU) B|GgNI UORONIISUOD By} L0S
0] 8|qiSes] A||E21uyda} Jou SEM Jl [I0S PUEB ‘SX001 ‘SUgp pPalenuasuod

-ueyd siyj jo edooas ay)
ul papn|ouy ‘pasowal

10 aInxiw & paonpoid uonelpswal seys aisem padnolh 1i0s jo syonuy dwnp (dn peues|H
sy} felew pue ‘qeusyew Bujureluos solsagse ‘Buidid ‘eje10uo0d g pue SWwnIp g4 Jo [e10} ‘68/92/%)
‘1P UOIONIISUOD JO Junowre ay} 0} eng -dnolb suo se psajdwes Vv 'N-¥81 pue N-991 2 ose9|oy
puE POJBAROXS DI9M SOYS 9)SBM 9SaU] a10ja18y| ‘(| A8 gEL2E9] usamleq suladid Buoje pauuejdun
-NOD Jo £-g anbi4 88s) £2-N-001-HdN PUe g2-N-001-HdN suoneooy julof abueyy | pinbry seuedid
‘12-N-001-HdN ‘61-N-00 L-HdN UM paledoiiod sl e4-N-001-HdN ON 92091 NOO | @aiyiiexes||ioessig | N-¥81 /N-991 £¥-N-001-HdN
“UoNEBIPaWBIoI] NHS-X8
Buuinbal jou se payuspi Buteqg aus siy) u Bunnsal alis sjsem ge-N
-00 L-HdN dY) woij panowsai Ios oy ui Ayjuenb pajwi] Jo S| [eusew
sy} Ajreuonippy ‘UoReIpaWwalolg NIIS-Xa 10} 8|qelnsuN Aj[eouyos)
S1}1 [elaleW 8y} JO SSBUPIBY 8Y} JO 9snedag "Alepunog uolelpawal
alis s)sem 9€-N-001-HdN Syl UIYyim HYH a3yl SA0QEe UOHEUIWEIUOD
1onpoid wnajosad Jo 801nos Ajuo sy} sjussald [eusiew sy}
sjnsaJ [eanAeue sy ‘sjdwes ssaooid-ul Aq pajussaidal [eusjew
¥OB[q SY} JO INXIW B SURIUOD Pa[IdH00]s 1I0S 9E-N-00+-HdN ‘ueld siys jo
84 "4ay3 2} 1e [esodsIp J0j POAOLIS) 819M UONBPUNO) 8]810U0D adoos ay} ul papnou|
J0 seoa1d 1e61e) pue ssuljadid ay] "j10s syl unm Buole parowal sem "pajou sem wngjonad
stigep Jo yunowe abire| e |:1g01-N-001 Pue £:48-N-001 }:¥8-N-001 Jo |lpws Buolis ‘N-gG} | EalY JOJRISUSY .
‘19-N-001 seuljadid a)is 9)sem pue suolepunoy Bulpjing NEg L pue pue N-4gl usemiaq | [9sald ‘Nv8t
N-€G1 Ul UM paJedojjoo Si alis s8)sem 9g-N-001-HdN Yl asnedsy ON L¥2091 NOO uoneAeoxa Buung | ‘xauuy N-v81 9E-N-00}-HdN
ON/S®A Jaquinu
uonduosag uonepswaiolq | juswnosoq
|eueley 91se\ pue ejeq ajdwes uo psseg uoienjeas nys-x3 HOM smeiguondussag aL Qg a1sem

N-00T 78 SIJIS 31S8A\ WNJ[0.133J MO[[eYS 10] ATEUIUNG UONEN[EAT JUSUIEIL], Ue[] UONEIPIWAIONG MIS-XF | 3SeYJ




cjog alng

‘W /1 99 0] po10odxe si uoleIpaiual

1B4R 550pRA BURINSSS SUL "W GE| O |8AS] UDIIBABOXS JO WICR0Q

2 sey (05200-Q0-NO0 L0 Buimesp) ubisep uoneipswes paacidde
ABolooy 2-N-¥ZL SUL "W 8L SI B8JY N-001 J0) UoneABle 9jqe)
191EM BUL OIS 9I1SEM SIU} 1B SIESA §00' | 10) 015Z SEM LIONBIUSDUOD
Jerem BuMULID DY) 08 ISIXS O] PBaU PINOM SUOZ 8S0pEA

pPe1RINESUN JO W G O wnuiuY B ‘P syl Buisny 61w ¢ 1o {(pM)
JUBIDIBOD UONNGUISID 1SBJBWS 3] SBY WNUSISS 'HHYH auy] saoge
synsal sjdwes sssocid-ul Yim sD400D 8yl o uonesbiu pepusiod
oyl 1o Bupioo ‘(soigey uosuedlios Blep payoene 99s) Ajuo

sHYH uonoselcid Jeal pue uoyosiold 1syem punosb syl sAoge aie
synsas ajdwes ssesoid-ut sepionsed pue ‘siiusudiq pereunoyolod
‘spuneduwios ouefio aecA-Wes {unNuales pue 18ddod)

SIBIBIA "dMVHE/HOH vI0Y30 Baly N-001 8yl ul palels se Jilly
yidep uopepataIoNg NIIS-X8 8u 18 SI yotum 11d 1581 oy U1 189 61 J0
uadap e ye (By/Bu 022) XMOH LM aldwres auoc soy By/Buw 00z j0 (Hvy)
speofl UONOE feIPBWS) BINSOUXS 108D BY) SAOUE UORBUILEIU0D
Ml uBys Ajuo epopu synsal jeonAeue aidures ssaoold

U1 "pes 10 Ajguenb asjews B yum Duoe peliesi) 8G 0} [Busieul

a4 jo Auolew oy dn eXBW 1L SHO0L DUEB SLIASP JO SUNXIW B

U1 INS3L PINOM SIY| "UOIBIPSWSIO0NG NIS-XS 10} S]GBHNS JOou [euajew
j0 Junowe ofiie] 84} 0] SPPE UOIBABIXS SYJ UIYIIM SHO01 8U} JO

azis pue Amuenb ay; ‘Ajreuonippy “paiteas Ajenusiod aq o} [10S aYy)
0} U1 SLIgap Jo sYuNyd Jojfews Buidnpoljul INOYHM |I0S PaJBUILIEILOD
Ajrenualod ey} wioly (UoBIPSWSIOIY NYS-X3 1O} B|GBUNS Jou) a|qgni
UOI1ONIISUOD BY) LOS 0} 9{qISEd} A|lEDIUYDS] JOU SI I ‘UOIBABIXS

8y} Jo pua |0odssao BY) 1B PAAISSYO SHgAP JO Junowe ay)

pue [ 10z ‘Ui6g Uasep uo Bnp 3id 18} ay) uo paseg “(JIpHoeq Mue)
213des) USPINQIAA0 UBS|O PUE [I0S ‘S}001 ‘(S)00|q 9}810U02 [00dSSa0)
SlIgep PeleIiuasuod Jo sinXiw e 8onpoid [Im Bale uoleipawsl
2-N-¥21 8y} (sojoyd uononiisuod ¢ abed eas) sinjonils [oodssad
9]910U0D BY] [EAOWSI 9] WO SUGSP UOIIONIISUOD JO Junowe

ay} o) oang -auljadid aibuis e Aq payui| a1e yaiym joodssas pue
yue) ondas sy} punoie Bale ay} 0} pajwyl 1 wonoq uoneaeoxs (|

‘pauueld s1 4q43 0}
1no-peoj] pue pajoadxe
ale SJUBUIWBIUOD

-0 -ebelols

piny jo (suojjed

00€'2) sJou| 00.'g pue
eale 90BlNS UoyeIiuI
jo (199} a1enbs

002) slejow arenbs
$'g1 Ajerewnxoldde
popinoad 1d abedess
a9yl -ud obedess

pue jue)} opdes

2 "ON wolsAg
lameg Aejueg
N-001 Huel

anbBi4) ‘1 A8J 9¥200-aQ-N00 ] ubisep uonelpawsal paroidde sy ON 091091 NOD e sopnjout jun ay] | ondeg g-N-vei ZN-b2L
ON/SOA Jaquinu
uonduoasadg uonepawaiolq | juswnooq
JeLioleN S1SEM pue el aldwes uo paseg uonenjeay n}is-x3 HOom snyejg/uonduasag SnIL alIS Al1seMm

N-00T 1€ SIS 91SBAL MN[0} MO[[RYS 10] ATewIuing uonen[eAy Jusunea], uelJ uonerpawaIorg njs-xg | aseyd




162934

AWCH Document Control

From: Faust, Toni L

Sent: Thursday, December 15, 2011 10:48 AM

To: AWCH Document Control

Subject: FW: Please chron UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and

UPR-100-N-43 Bio-situ evaluation

Attachments: UPR-100-N-18 Ex-situ Bioremediation Evalutation-l.doc

Please chron the attached documentation of the UPR-100-N-18, Waste Site Ex-Situ Bioremediation Evaluation in
compliance with CCN 162732 and electronically distribute to the following.

Mark Buckmaster
Jeff Walker

Dan Saueressig
Toni Faust

UPR-100-N-18
Ex-situ Bioremedi...

Thanks toni
100-N FR-D4 Project Interface



UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Waste Site: | UPR 100-N-18, 166-N Four inch Diesel Oil Supply Line to 184-N Leak
Waste The UPR-100-N-18 waste site resulted from the unplanned release of approximately 757.1 liters (200
Description: | gallons) of diesel fuel from a 10.2 cm (4-inch) pipeline in August 1973; The release occurred due to

external corrosion on the pipeline. The line was excavated and repaired.

In-Process Sample Dates: | July 5, 2011

Sample
Summary:

Four in-process soil samples were collected for UPR-100-N-18 for comparison the RAGs. Two from
the staging pile area and two within the open excavation. Samples were collected where staining was
pical view of the material found during excavation.

4

Potential Candidate for ex-situ bioremediation YES

: 0 3 =
2 ———

A “NO” selection above will result in all remediated material disposed of appropriately with out treatment at the ERDF or other approved
disposal facility.

Summary:

The UPR-100-N-18 waste site was initially excavated to a depth of 1 m (3.3 ft) in May 2011. This
material was staged and in-process samples collected. Based on further review of the wastes site,
additional excavation has occurred to a depth of 4.6 m (15 ft), with expanded width and length to the
excavation. As additional soil was excavated the 100-N-84:2 fuel pipelines were exposed along with
concrete and other debris. The UPR-100-N-18 waste site excavated, material consisted of nearly a
50:50 mixture of construction debris (asphalt, concrete, piping, and metal) and soil/rocks (see photos
below). Due to the amount of debris it is not technically feasible to sort the construction rubble (not
suitable for ex-situ bioremediation) from the potentiall contaminated soil.

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-162732, Washington Closure Hanford,

23

Richland Washington.
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum

Waste Sites at 100-N Waste Site Specific Evaluation
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g)* Sample results (pCi/g) and Laboratory Result Qualifier
. Ka JIIVWS JLIIVW9 JIIVX0 JIIVX1
Contaminant Value i Ground- . - - - - -
irect River Soil from Soil from Staging Soil from Soil from Cleanup
(mL/g) Exposure Pr:)v::tc‘;li-on Protection Staging Area Area Excavation Excavation Level
(DE) (GWP) (RP) N 149711 N 149712 N 149693 N 149693 Exceeded
E 571357 E 571357 E 571277 E 571278
Radi .
Ag (silver)-108m 90 238 - - - - - - -
Americium-241 200 32.1 -- - -0.0461 U -0.0399 U -0.0699 U -0.0263 U -
Carbon-14 200 8.69 -~ - - - - - -
Cesium-137 e 50 6.2 1,465 2,930 0.0382U 0.00151U 0.0138U 0.0154U -
Cobalt-60 50 1.4 13,900 27,800 0.00424 U 0.0126 U 0.00117U -0.0320 U -
Curium-243 200 221 - - - - - -~ --
Europium-152 200 33 -- -- -0.0152 U -0.0412U 0.0115U -0.0402 U -
Europium-154 200 3 - - -0.0289 U -0.0173 U -0.0153 U -0.0162 U -
Europium-155 200 125 - - -0.00203 U 0.0221U 0.0106 U 0.00534 U -
Todine-129 1 025" 025" 0.25° - - - - -
Neptunium-237 15 2.44 0.9 1.8 - - - - --
Nickel-63 30 4,013 83 166 - - -- - -
Niobium-94 200 2.43 - - - - - -- --
Plutonium-238 200 38.8 - - .- -- - - -
Plutonium-239/240 200 35.1 - - - - - - -
Potassium-40 3.5 16.6° 16.6° 16.6°¢ - - -- -- -
Radium-226 200 1.05 - - 0.495 0.461 0.437 0.535 -
Radium-228 200 1.69 - - - - -- -- -
Strontium-90 25 4.5 276 55.2 0.0874U 0.0458 U 0.0931U 0.136 U -
Technetium-99 0 5.8 0.46 0.92 - - - - --
Thorium-228 200 2.26 - - - - - - --
Thorium-230 200 2.96 -~ - - - -~ - -
Thorium-232 200 1.3°¢ - - - - - - -
Tritium (8-3)* 0 459 126 252 - - - - -
Uranium-233/234 2 1L1°€ 1.1 1.1 0.0929 U 0.0867 U 0.232 0.369 -
Uranium-235 2 0.61 0.5 0.5 -0.00727U 0.0299U 0.00 U -0.00143 U -
Uranium-238 2 1.1¢ 1L.i° 1.1° 0.274 0.178 0.116 U 0.452 -

Page 3 of 10



UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)” Sample Results (mg/kg) and Laboratory Result Qualifier
K, JLIIVWS J1IIVW9 JLIVX0 JIIVX1
Contaminant (Yna[i‘/l; E)l()[::)‘zztre G\::‘::f River Protection ssoil f“[’\m Soil ﬁ;m Staging ESOH from Soil from Cleanup Level
Protection (RP) ging Area rea xcavation Excavation Exceeded
(DE) (GWP) N 149711 N 149712 N 149693 N 149693
E 571357 E 571357 E 571277 E 571278
Metals
Antimony 3.76 32 5°¢ 5°¢ 039U 0.37U 037U 0.50 U -
Arsenic 3 20 20¢ 20 2.7 2.0 23 3.4 -
Barium 25 5,600 200 400 783X 489X 59.6 U 461 X --
Beryllium 790 10.4 1.51° 1.51 0.21 0.14B 0.16 B 0.22B -
Boron 3 7,200 320 -8 2.1 0.96 U 1.0B 4.1 --
Cadmium 30 13.9 0.81° 0.81 0..093 B 0.048 B 0.059 B 024 B -
Chromium, Total 200 80,000 18.5° 18.5 154X 9.1 X 95X 65.6 X -
Chromium VI 0 2.1 438 2 0.230 0.155U 0.230 1.57 -
Cobalt 50 24~ 15.7¢ -8 83X 58X 8.5X 125X --
Copper 22 2,960 59.2 22 16.6 X 126X 133X 208 X -
Lead 30 353 10.2°¢ 10.2 4.5 2.8 3.8 35 -
Lithium 50 160 33.5°¢ -8 - -- - -- -
M 50 3,760 512°¢ 512 333X 226 X 294 X 353X -
Mercury 30 24 0.33° 0.33 0.0063 B 0.0053 U 0.0051U 0.0072U -
Methyl Mercury oom 8 0.16 0.16 - - - - -
Molybdenum 20 400 8 -8 0.45B 0.26 U 0.26 B 071 B -
Nickel 65 1,600 19.1¢ 274 133X 83X 119X 359X --
Sel 5 400 5 1 0.88U 0.85U 0.83U 11U -
Silver 90 400 8 0.73 0.16 U 0.16 U 0.16U 021U -
Strontium 25 48,000 960 --8 - - - - -
Thallium 7 5.6 05° 0s°® -- - - - -
Tin 130 48,000 960 -8 - - - -- --
Uranium (soluble salts) 2 240 3.21°¢ 3.21° - - - - -
Vanadium 1,000 560 85.1°¢ -8 59.8 38.9 63.1 84.0 --
Zinc 30 24,000 430 61.8 88.4 XN 380X 485X 66.1 X --
TPH
Diesel Range Organics (C10-
C36) 50 200 200 200 560 120N 6800 3300 D, GW, RP
Motor Oil (C10-C28) 50 200 200 200 32 59N 4400 1600 D, GW, RP
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) " Sample Results (mg/kg) and Laboratory Result Qualifier
K, JIIVWS J1LIVWO JLIVX0 JUIVX1
Contaminant Value Direce | Cround- . . Soil from Soil from Staging Soil from Soil from
(mL/g) Exposure Pr:)vtitcetli'on River (P}{;;ectlon Staging Arca Area Excavation Excavation Cl?,:::gdle‘?el
(DE) (GWP) N 149711 N 149712 N 149693 N 149693
E 571357 E 571357 E 571277 E 571278
Volatile Organics
Acetone 0.0006 72,000 720 - 0.044 0.0076J 0.018J 0.0090 J -
Carbon Tetrachloride 0.152 7.69 0.0337 0.05 0.00058 U 0.00061 U 0.00063 U 0.00089 U -
Methylene Chloride 0.01 133 0.5 0.94 0.0022 1B 0.0021 JB 0.0020 JB 0.0035 JB -
Toluene 0.14 6,400 64 1,360 0.00063 U 0.00066 U 0.00069 U 0.00097 UT -
Xylene 0.233 16,000 160 - 0.00056 U 0.00059 U ©0.00061 U 0.00086 U -
Semivolatiles
Acenapthene 4.9 4,800 96 129 0.150J 0.077J 0.051 UD 0.110 UD -
Acenapthylene 6.12 4,800 96 129 0.018U 0.017U 0.084 UD 0.190 UD -
Anthracene 235 24,000 240 1,920 0.250 0.092J 0.084 UD 0.420 JD -
Benzo(a)anthraccne 360 1.37 0.015° 0.015° 230 0.160 J 0.099 UD 0.890 JD -
Benzo(a)pyrene 969 0.137 0.015° 0.015" 0.540 0.120J 0.290 JD 0.740 JD -
Benzo(b)fluoranthene 803 137 0.015° 0.015"° 330K 0.180 JK 0.170 JKD 0.290 UD -
Benzo(k)fluor 1,230 137 0.015° 0.015° 0.042 UK 0.041 UK 0.200 UKD 0.440 UD -
Benzo(g,h,i)perylene | 2,680 2,400 48 192 0.610 0.086 1 0.410 JD 0.840 JD -
Bis(2-chioro-1-methylethyl

enu(:r yieyh 0.0392 143 033 7.5 -~ - - - -
Bis(2-chloroethoxy)methane f 0.00277 0.909 0.33° 033" 0.024 U 0.023U 0.110 UD 0.250 UD --
Bis(2-chloroethyl) ether 0.0760 0.909 0.33" 033" 0.017U 0.017U 0.082 UD 0.180 UD -
Bis(2-ethylhexyl)phthalate 110 714 0.6 0.36 0.380 0.047U 0.340 JD 0.510 UD -
Bromophenylphenyl ether; 4- 4.16 - - - 0.020U 0.019U 0.094 UD 0.210UD -
Butylbenzylphthalate 13.8 16,000 320 250 0.045 U 0.044U 0.210 UD 0.480 UD -
Carbazole 3.39 50 0.438 - 03307 0.040J 0.180 UD 0.400 UD -
Chloro-3-methylphenot; 4- - 4,000 80 - 0.070U 0.067U 0.330 UD 0.730 UD -
Chloroanilene; 4- 0.0725 320 6.4 - 0086 U 0.083U 0410 UD 0.910 UD --
Chloronaphthalene; 2- 2.98 6,400 64 206 0.011U 0.010U 0.050 UD 0.110UD -
Chlorophenol;2- 0.388 400 4 19.34 0.022U 0.021U 0.100 UD 0.230 UD -
Chlorophenylphenyl ether; 4- - - - - 0.022U 0.021U 0.100 UD 0.230 UD -
Chrysene 200 137 0.12 0.1° 40 0.190J 0.470 JD 2.00 JD -
Dibenz(a,h)anthracene 1,790 137 0.03° 0.03° 0.280J 0.100J 0.094 UD 0.210 UD -
Dibenzofuran 113 160 32 -- 0.090 3 0.039J 0.099 UD 0.220 UD -
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)"

Sample Results (mg/kg) and Laboratory Result Qualifier

K, J1JVWS JLIVW9 J1LIVX0 JUIVX1
Contaminant Value Direct Ground- River Soil from Soil from Stagi ]
. ging . . Soil from
(mL/g) | Exposure water Protection Staging Area Soil from Excavation Excavation Cleanup Level Exceeded
E Protection RP Area N 149693
(DE) WP (RP) N 149712 N 149693
(GWP) N 149711 E 571157 E 571277 E 571278
E 571357
Semivolatiles

Dichlorobenzene; 1,2- 0.379 7,200 60 540 0.023U 0.022U 0.110 UD 0.240 UD -
Dichlorobenzene; 1,3- 0.434 2,400 24 30 0.013U 0.012U 0.060 UD 0.130 UD -
Dichlorob 1,4- 0.616 41.7 0.33° 0.972 0.014U 0.014U 0.067 UD 0.150 UD -
Dichlorobenzidine; 3,3- 0.724 222 0.33° 0.33° 0.095U 0.091 U 0.450 UD 1.00 UD --
Dichlorophenol; 2,4- 0.147 240 4.8 18.6 0.011U 0.010U 0.050 UD 0.110 UD -
Diethylphthalate 0.0820 64,000 1,280 4,600 0.027U 0.026 U 0.130 UD 0.290 UD -
Dimethylphthalate 0.0371 80,000 1,600 14,400 0.024 U 0.026 U 0.110 UD 0.250 UD --
Dimethylphenol; 2,4- 0.209 1,600 32 110.6 0.070U 0.023U 0.330 UD 0.730 UD -
Di-n-butylphthalate 1.57 8,000 160 540 0.031U 0.029 U 0.140 UD 0.320 UD -
Di-n-octylphthalate ‘ 83,200 1,600 32 - 0.015U 0.015U 0.071 UD “ 0.160 UD -
Dinitro-2-methylphenol; 4,6~ 0.6015 8 0.33° - 0.350U 0.340 U 1.60 UD 3.60 UD -
Dinitrophenol; 2,4- 0.00001 160 3.2 14 0.350U 0.340 U 1.70 UD 3.70 UD -
Dinitrotoluene; 2,4- 0.0955 160 32 0.33° 0.070U 0.067U 0.330 UD 0.730 UD --
Dinitrotoluene; 2,6 0.0692 30 1.6 136 0.029 U 0.028 U 0.140 UD 0.310 UD -
Ethylene glycol 0.001 160,000 320 - -- - - -- --
Fluorantt 49.1 3,200 64 18 62D 0.320J 0.180 UD 0.400 UD -
Fluorene 7.71 3,200 64 260 0.091J 0.050 J 0.089 UD 0.200 UD --
Hexachlorobenzene 80 0.625 0.33" 033" 0.031U 0.029 U 0.140 UD 0.320 DU -
Hexachlorobutadiene 53.7 12.8 0.33° 0.33° 0.011U 0.010U 0.050 UD 0.110 UD -
Hexachlorocyclopentadiene 200 480 5 48 0.053U 0.051U 0.250 UD 0.550 UD -
Hexachloroethane 1.78 71.4 0.313 0.38 0.02U 0.022 U 0.110 UD 0.240 UD -
Hydrazine 0.0143 0.333 0.33° - - - - - -
Indeno(1,2,3-cd) pyrene 3,470 137 0.33° 033° 0.670 0.078J 0.110 UD 0.240 UD -
Isophorone 0.0468 1,050 9.21 1.68 0.018U 0.017U 0.084 UD 0.190 UD -
Methyinaphthalene; 2- 2.98 320 32 - 0.082 1 0.0251 0.094 UD 0.210 UD -
Methylphenol; 2- (cresol;0) 0.434 4,000 80 - 0.014U 0.013U 0.064 UD 0.140 UD --
Methylphenol; 4- (cresol;p) 0434 400 8 -~ 0.035U 0.034U 0.160 UD 0.360 UD -
Naphthalene 1.19 1,600 16 988 0.059J 0.031U 0.150 UD 0.340 UD --
Nitroaniline; 2- 0.0527 240 24 - 0.053U 0.051U - 0.250 UD 0.550 UD -
Nitroaniline; 3- 0.0516 24 033" - 0.077U 0.074U 0.360 UD 0.810 UD -
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier
Ky JIIVWS JLIVW9 JIIVX0 JUIVX1
Contaminant Value Direct G"":“d‘ River Soil from Soil from Soil from Soil from a Level
(mL/g) Exposure Pr:t:c:on Protection | Staging Area Staging Area Excavation Excavation :;‘ncl:gde;ve
(DE) (GWP) (RP) N 149711 N 149712 N 149693 N 149693
E 571357 E 571357 E 571277 E 571278
Semivolatiles
Nitroaniline; 4- 0.0516 47.6 0.33° - 0.076 U 0.074 U 0.360 UD 0.800 UD -
Nitrobenzene 0.191 160 1.6 34 0.023 U 0.022U 0.110 UD 0.240 UD -
Nitrophenol; 2- 0309 - - - 0.011U 0.010U 0.050 UD 0.110 UD -
Nitrophenol; 4- 0.309 640 12.8 1,254 0.100U 0.098 U 0.430 UD 1.10 UD -
Nitroso-di-n-propylamine;N- 0.0240 0.33 0.33° 0.33° 0.033U 0.031U 0.150 UD 0.340 UD --
Nitrosodiphenylamine;N- 129 204 1.79 1.946 0.022 U 0.021U 0.100 UD 0.230UD --
Pentachlorophenol 0.592 8.33 0.33 0.33 0.350U 0.340U 1.60 UD 3.60UD -
Phenanthrene f 23.5 24,000 240 1,920 2.2 0.420 0.084 UD 0.440 JD -
Phenol 0.0288 24,000 480 4,200 0.019JB U 0.089 UD 0.200UD -
Pyrene 68 2,400 48 192 47D 0.400 1.30JD 1.90JD -
Tributyl Phosphate 1.89 185 338 - - - - - -
Trichlorobenzene; 1,2,4- 1.66 800 7 454 0.029U 0.028 U 0.140 UD 0.310UD -
Trichlorophenol; 2,4,5- 1.60 8,000 80 - 0.011U 0.010U 10.050 UD 0.110 UD -
Trichlorophenol; 2,4,6- 0.381 90.9 0.795 042 0.011U 0.010U 0.050 UD 0.110UD -
Pesticides and PCBs

Aldrin 48.7 0.0588 0.00165° 0.00165° 0.0027 UD 0.0025 UD 0.0025 UD 0.0036 UD -
BHC, alpha 1.76 0.159 0.00165° 0.00165"° 0.0023 UD 0.0021 UD 0.0022 UD 0.0031 UD -
BHC, beta 2.14 0.556 0.00486 0.00554 0.0071 UD 0.0067 UD 0.0067 UD 0.0096 UD -
BHC, deita 3.38 - -~ - 0.0043 UD 0.0040 UD 0.0041 UD 0.0058 UD -
BHC, gamma (Lindane) 1.35 0.769 0.00673 0.0038 0.0050 UD 0.0046 UD 0.0047 UD 0.0067 UD -~
Chlordane (alpha, gamma) 51 2.86 0.025 0.0165° 0.0035 UD 0.0032U UD 0.0033 UD 0.0047 UD -
Dalapon 0.00274 2,400 20 - - - - -~ -
Db; 2,4- 0.1 640 12.8 - - - - - -
DDD, 4,4’- 45.8 4.17 0.0365 0.0033° 0.0059 UD 0.0055 UD 0.0055 UD 0.0079 UD -
DDE, 4,4’- 86.4 2.94 0.0257 0.0033° 0.0026 UD 0.0024 UD 0.0024 UD 0.0036 JXD -
DDT, 4,4’- 678 2.94 0.0257 0.0033° 0.0082 JXD 0.0059 UD 0.0060 UD 0.0086 UD -
Dicambra 0.0288 2,400 48 - - - - -- -
Dichlorophenoxyacetic acid; 2,4- | 0.0294 640 7 - -- -- - -- -
Dichloroprop | 0.0294 640 7 -- -- - - - --
Dieldrin 25.6 0.0625 0.0033 0.0033° 0.0023 UD 0.0021 UD 0.0021 UD 0.0030 UD -
Dinoseb (DNBP) 3.54 80 0.7 - - - - - -
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) " Sample Results (mg/kg) and Laboratory Result Qualifier
’ JIJVWS J1IIVW9 JIIVX0 J1IVX1
Ky . Ground- : . . . . ; .
Contaminant Value Direct water Rl\’cl: Soil from Staging | Soil from Staging Soil fro.m Soil fro_m Cleanup Level
(mL/g) | Exposure | .~ tion | Frotection Area Area Excavation Excavation Exceeded
(DE) (GWP) (RP) N 149711 N 149712 N 149693 N 149693
E 571357 E 571357 E 571277 E 571278
Pesticides and PCBs
Endosulfan (I, II, sulfate) 2.04 480 9.6 0.0112 0.0031 UD 0.0029 UD 0.0055 JXD 0.028 XD - --
Endrin (and ketone, aldchyde) 10.8 24 0.2 0.039 0.0053 UD 0.0049 UD 0.033 XD 0.066 XD -
Heptachlor 9.53 0.222 0.002° 0.002° 0.0023 UD 0.0021 UD 0.0022 UD 0.0031 UD --
Heptachlor epoxide 832 0.11 0.002° 0.002° 0.0046 UD #0.0018 UD 0.0043 UD 0.0062 UD -
Methoxychlor 80 400 4 1.67 0.0048 UD 0.0045 UD 0.0046 UD 0.0065 UD -
MCPP [242-Methyl-4- 485 :

Chlorophenoxy) Propionic Acid] 80 10 (1.6) 164 = - - - -
Polychlorinated Biphenyls 309 0.5 0.017° 0.017° - - - -- --
PCB Aroclor-1016 107 0.5 0.017" 0.017° 0.0028 U 0.0028U 0.011 UD 0.0078 UD -
PCB Aroclor-1221 10.3 0.5 0.017° 0.017° 0.0082 U 0.0081 U 0.033 UD 0.023 UD -
PCB Aroclor-1232 10.3 0.5 0.017° 0.017° 0.0020U 0.0020U 0.0083 UD 0.0056 UD -~
PCB Aroclor-1242 44.8 0.5 0.017° 0.017° 0.0048 U 0.0047U 0.019UD 0.013UD -
PCB Aroclor-1248 43.9 0.5 0.017° 0.017° 0.0048 U 0.0047U 0.019 UD 0.013UD -
PCB Aroclor-1254 75.6 0.5 0.017° 0.017° 0.035P 0.0079 JP 0.069 D 0.032 PD --
PCB Aroclor-1260 822 0.5 0.017° 0.017° 0.020p 0.0046 JPN 0.042D 0.016JD -
Silvex (1p;2,4,5-) 0.08 640 5 - - - - - -
Toxaph 95.8 0.909 0.2° 02° 0.170UD 0.160 UD 0.160 UD 0.230UD -
Trichlorophenoxysceti 0049 | ap 16 __ __ - - B j

Page 8 of 10




UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Seil Cleanup Levels (mg/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier
Kq J1IIVWS JUIVWY J1IVX0 JLIIVX1
Contaminant (::l[l‘l/l;) Eyl();;cs:tre G:v:l::: River Protection Stioil from Soil from Staging Soil from Soil from Cleanup Level
Protection (RP) ging Area Area Excavation Excavation Exceeded
(DE) (GWP) N 149711 N 149712 N 149693 N 149693
E 571357 E 571357 E 571277 E 571278
PAH

Naphthalene 1.19 1,600 - 16 988 0.065 UD 0.060 UD 0.062 UD 0.086 UD -
Acenapthylene 6.12 4,800 96 129 0.049 UD 0.045 UD 0.046 UD 0.064 UD . -
Acenapthene 4.9 4,800 96 129 0.054 UD 0.050 UD 0.051 UD 0.340 JIDX -
Fluorene 7.71 3,200 64 260 0.130 JD 0.026 UD 0.027 UD 0.038 UD -
Phenanthrene 23.5 24,000 240 1,920 1.50 D 0.074 ID 0.062 UD 0.210 JDX -
Anthracene 235 24,000 240 1,920 0.360 D 0.018 JD 0.016 UD 0.022 UD -
Fluoranthene 49.1 3,200 64 18 19D 0.100 JD 0.067 UD 2.00 DX -
L’;‘i:::(l’z’}w) 3470 137 0.33 033° 0.300 DX 0.060 UD 0.062UD 0.340 DX -
Pyrene 68 2,400 48 192 1.90 D 0.130 JD 0.200 JD 1.10 DX -
Benzo(a)anthracene 360 137 0.015° 0.015° 0.017UD 0.068 ID 0.016 UD 0.023 UD -
Chrysene 200 13.7 0.12 0.1 110D 0.056 JD 0.120 JDX 250D -
Benzo(b)fluoranthene 880 137 0.015° 0.015° 0.830 DX 0.041 JDX 0.120 D 4.10 DX -
Benzo(k)fluoranthene 2,020 © 137 0.015° 0.015° 1.20D 0.023 JIDX 0.020 UD 0.028 UD -
Benzo(a)pyrene 5,500 0.137 0.015° 0.015° 0.035 UD 0.097 D 0.033 UD 0.046 UD -
Dibenz(a,h)anthracene 1,790 137 0.03% 0.03° 0.060 UD 0.055 UD 0.057 UD 0.079 UD -
Benzo(g,h,i)perylene 2,680 2,400 48 192 0.130 IDX 0.036 UD 0.037 UD 0.220 DX -
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UPR-100-N-18 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

* Soil cleanup levels in this table are obtained from Table B4 and B-7 of Appendix B of the 100 Area Remedial Design Report/Remedial Action Work Plan (100 Area RDR/RAWP)
(DOE-RL 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose

zone exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the “100 times™
rule (Ecology 1996).

Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that

may not be available for rapid turnaround analyses. Prior notification and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may
differ from any RDL.

o

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700{41[d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Party Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009).

o

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750(3], 1996) using an airbome particulate mass-loading rate of 0.0001 g/m3 (WDOH
1997).

Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: acenapthylene; surrogate: acenapthene

Contaminant: benzo(g,h,i)perylene; surrogate: pyrene

Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroethyl)ether

Contaminant: chloro-3-methylphenol; 4-; surrogate: methylphenol; 3-

Contaminant: dichloroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-D)

Contaminant: phenathrene; surrogate: anthracene

No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate

cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]).

€ The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3)(a)(iii}(B) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the internet at < http://www.epa.gov/iris >,

-

-~ Not analyzed for, or not applicable.

B Analyte was found in the associated method blank as well as in the sample.

J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.

M Sample duplicate precision not met.

N Recovery exceeds upper or lower control limits

P This flag is used for an aroclor target analyte where there is greater than 25% difference for detected concentrations between the two gas chromatograph columns.
U Analyzed for but not detected.

X' Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richland, Washington
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AWCH Document Control

From: Faust, Toni L
Sent: Tuesday, August 02, 2011 9:35 AM
To: AWCH Document Control

Subject: Please chron UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-
_ N-43 Bio-situ evaluation™”

Attachments: UPR-100-N-19 Ex-situ Bioremediation Evaluation 2.doc

Please chron the attached documentation of the UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and
UPR-100-N-43 Waste Sites Ex-Situ Bioremediation Evaluation in compliance with CCN 157653 and electronically
distribute to the following.

Mark Buckmaster
Jeff Walker

Dan Saueressig
Toni Faust

UPR-100-N-19
Ex-situ Bioremedi...
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100-N FR-D4 Project Interface”



Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N
Waste Site Specific Evaluation

Waste Site: UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43

Waste Description: Waste site UPR-100-N-19 resulted from an unplanned release of No. 6 fuel oil in April 1984 at
the 184- Fuel Oil Day Tank pad footprint. Collocated are smaller unplanned No. 6 fuel oil
release waste sites UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43. All
fuel oil was reportedly contained, removed, and disposed. Included in the scope of this plan.

UPR-100-N-21 resulted from a failure of the tank-level annunciator causing an overfilling of the
day tank during an oil transfer on April 25, 1986.

UPR-100-N-22 resulted from a leak in the diesel oil supply line due to external corrosion on June
23, 1986. The line was excavated and rerouted. Oil-contaminated soil was removed. An
adjacent groundwater well (N-16) was sampled and oil was detected in July 1986. Subsequently,
residual oil was pumped from the groundwater through this monitoring well.

UPR-100-N-23 resulted from a pipeline leak due to external corrosion on January 10, 1987. The
leak was detected through inventory discrepancy. The line was isolated and excavated.
Groundwater wells were sampled, and residual diesel oil was pumped from the groundwater.

UPR-100-N-43 resulted from a pipeline leak at three locations between the 166-N and 184-N
buildings at three different flange joints. The exact location of these flange joints is not given in
historical documentation. The release was reported on April 26, 1989.

Because of the above listed unplanned releases the UPR-100-N-19 waste site is located in the
shallow zone (<15 feet below grade) with the UPR-100-N-42 waste site identified as the deep
zone (15 feet below grade) waste site identified for in-situ bioremediation.

Sample Date: June 8, 2011 (3 samples), June 14, 2011 (2 samples), June 18, 2011 (1 sample)

Sample Summary: Two samples collected on June 8, 2011 were of waste matrix other than soil found during the site
remediation J1JF73 = insulation, and J1JF78 = caulking. A sample was also collected of stained
soil (J1JF74) (see photo below). On June 15™ one sample (J1IJVTO) was collected from inside
the excavation near the edge of an asphalted area. Because asphalt is a petroleum based product
the potential presence of the material in the sample made the sample not representative of the
remaining waste site, however the data is included for completeness. Only the samples collected
from the staging pile and the stained’soil were used for comparison to the RAGs.

Potential Candidate for
ex-situ bioremediation YES s NO X
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Summary:

Due to the amount of construction debris, concrete, piping, asbestos containing material,
and metal (see photo below) the UPR-100-N-19 remediation produced a mixture of
concentrated debris, rocks, and soil. Due to the amount of debris excavated with the
soil, it is not technically feasible to sort the construction rubble (not suitable for ex-situ
bioremediation) from the potentially contaminated soil without introducing smaller
chunks of debris in to the soil to be potq\ntiﬁ%ly treated.

R

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-157653, Washington Closure Hanford,
Richland Washington.
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Waste Sites UPR~100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N
Waste Site Specific Evaluation
Figure 1. Excerpt from Approved UPR-100-N-19, UPR-100-N-21, UPR-100-N-22,
UPR-100-N-23, and UPR-100-N-43 Remediation Design
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g)*

Sample results (pCi/g) and Laboratory Result Qualifier

J1JVR2 JIJVR3 J1JF74 J1JF78 JIIVTO
. Near
Ground- Staging Pile Staging Pile mv:t:'::;’lo(:z:l:iﬁe Asphalt in
Direct water River Soil Area Stained Soil silica/carbonate/su | €Xcavation Cleanup
Exposure | Protection | Protection N 149736 N 149749 N 149429 Ifate) N149715 Level
Contaminant (DE) (GWP) (RP) E 571355 E 571352 E 571295 N 149423 E571295 E571347 Exceeded
Radionuclides

Ag (silver)-108m 2.38 - - - - - - - --
Americium-241 32.1 - - 0.0607 U -0.00966 U -0.0351 U - -0.0721 U -
Carbon-14 8.69 - - - - - - - -
Cesium-137 6.2 1,465 2,930 0.114 0.0107U -0.0148 U - 0.0212 U -
Cobalt-60 1.4 13,900 27,800 -0.0109U 0.00904 U -0.00000289 U -- 0.0248 U -~
Curium-243 22.1 - - - - - - - -
Europium-152 33 -- -- -0.0316 U 000241 U -0.0124 U - 0.0374 U --
Europium-154 3 - - -0.0106 U 0.0401U - -0.0377U - -0.0323 U -
Europium-155 125 -- - 0.00106 U 0.0218U 0.0546 U - 0.00529 U --
Todine-129 0.25° 0.25° 0.25° - - - - -- -
Neptunium-237 2.44 0.9 1.8 - - - - -- --
Nickel-63 4,013 83 166 - -- - -- -- -
Niobium-94 2.43 - - -~ -- - - -- --
Plutonium-238 38.8 - - - - - - - -
Plutonium-

239/240 35.1 - - -- - - -- -- -
Potassium-40 16.6° 16.6° 16.6° - - -- - -- -
Radium-226 1.05 - - 0.324 0.384 0.556 - 0.481 --
Radium-228 1.69 - - - -~ - - - --
Strontium-90 4.5 27.6 55.2 0.109U 0.0852U 0.0298 U - 0.00558 U -
Technetium-99 5.8 0.46 0.92 - - - - - -
Thorium-228 2.26 - - -- -~ - - -- -
Thorium-230 2.96 - - - - - - -- -
Thorium-232 1.3° - - - - - - - -
Tritium (H-3) d 459 12.6 25.2 - - - - -~ -
Uranium-233/234 1.1¢ 1.1° 1.1° 0.0271U 0.533U 0.0871 U -- 0.406 -
Uranium-235 0.61 0.5° 0.5° -0.00136 U -0.0377U -0.0104 U - -0.00185 U --
Uranium-238 1.1° 1.1° 1.1°¢ 0.244 02570 0.131U -- 0.184 --
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N
Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)" Sample Results (mg/kg) and Laboratory Result Qualifier
JIJVR2 J1JVR3 J1JF74 J1JF78 JLJVTO
. Near
Ground- Staging Pile Staging Pile mv::::;lo((:;:lsisle Asphalt in
water River Soil Area Stained Soil | gjlica/carbonate/sulfat | €x€avation | Cleanup
Direct Exposure | Protection | Protection N 149736 N 149749 N 149429 ) N149715 Level
Contaminant (DE) (GWP) (RP) E 571355 E 571352 E 571295 N 149423 E 571295 E571347 Exceeded
Metals
Antimony 32 5° 5° 036 U 037U 042U 1.6 035U -
Arsenic 20° 20° 20° 2.2 2.2 2.0 071U 33 -
Barium 5,600 200 400 55.0 52.1 37.3 16.5 732 -~
Beryllium 10.4° 1.51° 1.51° 0.031U 0.032U 0.037U 0.035U 0.11B -
Boron 7,200 320 --£ 094U 096U 11U 1.0U 3.3 -
Cadmium 13.9¢ 0.81 0.81° 0.087B 0.069 B 0.093 BM 0.044 U 0.16 B -
Chromium, Total 80,000 18.5 18.5° 55X 64X 51X 23X 105N -
Chromium VI 2.1¢ 4.8 2 0.154U 0.154U0 0.154 U - - -
Cobalt 24 15.7° -8 10.9 10.4 94X 1.0BX 89X -
Copper 2,960 59.2 22°¢ 17.2 15.3 16.9 2.5 19.8 -~
Lead 353 10.2°¢ 10.2° 6.2 4.4 33 14.4 22.1 XM GW, RP
Lithium 160 33.5° -2 - - - -- - -
Manganese 3,760 512° 512°¢ 295X 273X 268 108 334 -
Mercury 24 033° 0.33° 0.037 0.0052 U 0.0059 B 0.026 0.019 -
Methyl Mercury 8 0.16 0.16 - - - - - --
Molybdenum 400 8 -8 025U 026U 0.52B 028U 0.58 B --
Nickel 1,600 19.1° 27.4 8.2 10.4 12.7 4.6 28.5X -
Selenium 400 5 1 082U 0.84U 1.3 095B 0.80U RP
Silver 400 8 0.73 015U 0.16 U 0.18U 017U 0.15U -
Strontium 48,000 960 --8 - - - - - -
Thallium 5.6 0.5° 0.5° - - - - - -
Tin 48,000 960 --8 - - - - - -
Uranium (soluble salts) 240 3.21° 321° - - - — - --
Vanadium 560 85.1°¢ -8 61.8 62.0 55.1 10.5 81.2 -
Zinc 24,000 480 67.8° 457X 376X 39.8 13.5 139 XMN -
TPH
Diesel Range Organics
(C10-C36) 200 200 200 59 450 N 550 D -~ 310N -
Motor Oil (C10-C28) 200 200 200 42B 290 BN 4000 D - 76 N -
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43

Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)*

Sample Results (mg/kg) and Laboratory Result Qualifier

JLIVR2 JIJVR3 J1JF74 J1IF78 JLIVTO
. Near
Ground- Staging Pile Staging Pile mv::::_t;lo(iz:l:i;ie Asphalt in
Direct water River Soil Area Stained Soil | gikcascarbonate/sulfat [ €xcavation | Cleanup
Exposure | Protection | Protection N 149736 N 149749 N 149429 e) N149715 Level
Contaminant (DE) (GWP) (RP) E 571355 E 571352 E 571295 N 149423 E 571295 E571347 | Exceeded
Volatile Organics -
Acetone 72,000 720 -- 0.00053 U 0.0051 U 0.0095 1 - 0.0053 U -
Carbon Tetrachloride 7.69 0.0337 0.05 0.00062 U 0.00060 U 0.00064 UT - 0.00063 U -
Methylene Chloride 133 0.5 0.94 0.00073 U 0.0013 J 0.0022 JT - 0.0017 JB -
Toluene 6,400 64 1,360 0.00067 U 0.0010J 0.00083 JT - 0.00069 U --
Xylene 16,000 160 - 0.00060 U 0.00058 U 0.011 - 0.00061 U -
Semivolatiles

Acenapthene 4,800 96 129 0.013J 0.110 UD 0.000460 UD - 0.040 J -
Acenapthylene ® 4,800 96 129 0.017 U 0.180 UD 0.770 UD -- 0.018U --
Anthracene 24,000 240 1,920 00257 0.180 UD 1.300 JD - 0.065J -
Benzo(a)anthracene 1.37 0.015° 0.015"° 0.058 1 0.210 UD 1.800 JD -- 0.350 GW, RP
Benzo(a)pyrene 0.137 0.015° 0.015° 0.046 J 0.210 UD 1.400 JD - 0.330J GW, RP
Benzo(b)fluoranthene 1.37 0.015" 0.015° 0.065 JK 0.0270 UD 4.100 JD - 0.570K GW, RP
Benzo(k)fluoranthene 137 001s* | o0015° O0R0UK 0.410 UD 1.800 UD - 0.041UK__| GW, RP
Benzo(g h,)perylene ® 2,400 48 192 0.029J 0.170 UD 1.400 JD -- 0.200J --
Bis(2-chloro-1-methylethyl)
ether 14.3 0.33° 75 -- - - - - -
Bis(2-chloroethoxy )methane ® 0.909 0.33° 0.33° 0.023U 0.240 UD 1.000 UD - 0.024 U GW, RP
Bis(2-chloroethyl) ether 0.909 0.33° 0.33° 0.017U 0.170 UD 0.750 UD -- 0.024 GW, RP
Bis(2-ethylhexyl)phthalate 714 0.6 0.36 0.079 1B 0.740 JBD 2.100 UD - 0.210JB | GW,RP
Bromophenylphenyl ether; 4- - - - 0.019U 0.200 UD 0.860 UD - 0.020 U -
Butylbenzylphthalate 16,000 320 250 0.043 U 0.450 UD 1.900 UD - 0.044 JB -
Carbazole 50 0.438 - 0.036 U 0.370 UD 1.600 UD - 0.038J GW
Chlorg-3-methylphenol; 4- 4,000 80 - 0.067 U 0.680 UD 3.000 UD - 0.068 U --
Chloroanilene; 4- 320 6.4 - 0.083U 0.850 UD 3.700 UD - 0.085 U --
Chloronaphthalene; 2- 6,400 64 206 0.010U 0.100 UD 0.450 UD - 0.010U --
Chlorophenol;2- 400 4 19.34 0.021U 0.220 UD 0.950 UD - 0.022U --
Chlorophenylphenyl ether; 4- - - - 0.021 U 0.220 UD 0.950 UD - 0.022U -
Chrysene 13.7 0.12 0.1° 0.077J 0.280 UD 3.200 JD - 0.400 GW, RP
Dibenz(a,h)anthracene 1.37 0.03° 0.03° 0.016 U 0.200 UD 0.860 UD - 0.020 U GW, RP
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)*

Sample Results (mg/kg) and Laboratory Result Qualifier

JIJVR2 JIJVR3 J1JF74 J1JF78 J1JVTO
White, odorless Near
Ground- Staging Pile Staging Pile material {possible Asphalt in
Direct water River Soil Area Stained Soil | silica/carbonate/sulfa | excavation Cleanup
Exposure | Protection | Protection N 149736 N 149749 N 149429 te) N149715 Level
Contaminant (DE) (GWP) RP) E 571355 E 571352 E 571295 N 149423 E 571295 E571347 Exceeded
Semivolatiles
Dibenzofuran 160 32 - 0.020U 0.210UD 0.500 UD - 0.021U -
Dichlorobenzene; 1,2- 7,200 60 540 0.022U 0.230 UD 0.990 UD - 0.023U -
Dichlorobenzene; 1,3- 2,400 24 80 0.012U 0.120 UD 0.540 UD - 0.012U -
Dichlorobenzene; 1,4- 41.7 0.33° 0.972 0.014U 0.140 UD 0.610 UD - 0.014U -
Dichlorobenzidine; 3,3- 222 0.33"° 0.33"° 0.091U 0.930 UD 4.100 UD - 0.093 U GW, RP
Dichlorophenol; 2,4- 240 4.8 18.6 0.010U 0.100 UD 0.450 UD - 0.010U -
Diethylphthalate 64,000 1,280 4,600 0.026 U 0.270 UD 1,200 UD - 0.027U -
Dimethylphthalate 80,000 1,600 14,400 0.023U 0.240UD 1.000 UD -- 0.024U -
Dimethylphenol; 2,4- 1,600 32 110.6 0.067U 0.680 UD 3.000 UD - 0.068 U -
Di-n-butylphthalate 8,000 160 540 0.029 U 0.300 UD 1.300 UD - 0.034) -
Di-n-octylphthalate 1,600 32 - 0.015U 0.150 UD 0.650 UD - 0.015U -
Dinitro-2-methylphenol; 4,6- 8 0.33° -- 0.330U 3.400 UD 15.000 UD - 0.340U GW
Dinitrophenol; 2,4- 160 32 14 0340U 3.500 UD 15.00 UD - 0.340U GW
Dinitrotoluene; 2,4- 160 3.2 0.33° 0.067U 0.680 UD 3.000 UD - 0.068 U GW
Dinitrotoluene; 2,6- 80 1.6 136 0.028U 0.290 UD 1.300 UD - 0.029U -
Ethylene glycol 160,000 320 - -- - - - - -
Fluoranthene 3,200 64 18 0.076 J 0.370 UD 1.600 UD -- 0.640 -
Fluorene 3,200 64 260 0.018U 0.190 UD 0.810UD - 0.024 U -
Hexachlorobenzene 0.625 0.33° 0.33° 0.029U 0.300 UD 1.300 UD -- 0.030 GW, RP
Hexachlorobutadiene 12.8 0.33° 0.33° 0.010U 0.100UD 0.450 UD - 0.010 GW, RP
Hexachlorocyclopentadiene 480 5 48 0.050U 0.520 UD 2.300UD - 0.052 -
Hexachloroethane 71.4 0.313 0.38 0.021U 0.220 UD 0.960 UD - 0.022 GW, RP
Hydrazine 0.333 0.33° -- - - - - - -
Indeno(1,2,3-cd) pyrene 1.37 0.33° 0.33% 0.022U 0.230 UD 0.990 UD -- 0.170J GW, RP
Isophorone 1,050 9.21 1.68 0.017U 0.180 UD 0.770 UD - 0.018 -
Methylnaphthalene; 2- 320 32 - 0.040) 0.200 UD 3.500 JD - 0.020U GW
Methylphenol; 2- (cresol;0-) 4,000 80 - 0.013U 0.130 UD 0.590 UD - 0.013U -
Methylphenol; 4- (cresol;p-) 400 8 - 0.033U 0.340 UD 1.500 UD - 0.034U -
Naphthalene 1,600 16 988 0.031U 0.320 UD 1.400UD - 0.032U -
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Soil Cleanup Levels (ing/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier
J1JVR2 JIJVR3 J1JF74 J1JF78 J1IVTO
Contaminant ‘White, odorless Near
Ground- Staging Pile Staging Pile material (possible Asphalt in
Direct water River Soil Area Stained Soil | silica/carbonate/sul | excavation Cleanup
Exposure | Protection | Protection N 149736 N 149749 N 149429 fate) N149715 Level
(DE) (GWP) (RP) E 571355 E 571352 E 571295 N 149423 E 571295 E571347 Exceeded
Semivolatiles
Nitroaniline; 2- 240 24 - 0.050U 0.520 UD 2.300UD - 0.052U --
Nitroaniline; 3- 24 033" - 0.074U 0.760 UD 3.300 UD - 0.075U GW
Nitroaniline; 4- 47.6 0.33° - 0.073U 0.750 UD 4.400 UD - 0.075U GW
Nitrobenzene 160 1.6 34 0.022U 0.230 UD 0.990 UD - 0.023U -
Nitrophenol; 2- -- -- - 0.010U 0.100 UD 0.450 UD -- 0.010U -
Nitrophenol; 4- 640 12.8 1,254 0.098 U 1.0 UD 440UD - 0.100U -
Nitroso-di-n-propylamine;N- | 0.33° 033" 033" ooTT 0.320 UD 1.400 UD - 0.032U GW, RP
Nitrosodiphenylamine;N- 204 1.79 . 1.946 0.021U 0.220 UD 0.950 UD - 0.022 U -
Pentachlorophenol 8.33 0.33"° 0.33° 0.330U 3.400 UD 15.000 UD - 0.340 U GW, RP
Phenanthrene 24,000 240 1,920 0.0837J 0.180 UD 4.000JD - 0.330J -
Phenol 24,000 430 4,200 0.018U 0.190 UD 0.810 UD - 0.019U -
Pyrene 2,400 48 192 0.1407J 0.130 UD 9.000 JBD - 0.690 U -
Tributyl Phosphate 185 33 - - - - -- -- --
Trichlorobenzene; 1,2,4- 800 7 454 0.028U 0.290 UD 1.300 UD - 0.029 U -
Trichlorophenol; 2,4,5- 8,000 80 -- 0.10U 0.100 UD 0.450 UD - 0.010U -
Trichlorophenol; 2,4,6- 90.9 0.795 0.42 0.010U 0.100 UD 0.450 UD -- 0.010U RP
Pesticides and PCBs
Aldrin 0.0588 0.00165° | 0.00165"° 0.00025 U 0.024 UD 0.0056 UD -- 0.00025 U GW, RP
BHC, alpha 0.159 0.00165° | 0.00165" 0.00021 U 0.0021 UD 0.0048 UD -- 0.00021 U GW, RP
BHC, beta 0.556 0.00486 0.00554 0.00066 U 0.0065 UD 0.015 UD -- 0.00066 U GW, RP
BHC, delta - - - 0.00040 U 0.0039 UD 0.0090 UD - 0.00040U GW, RP
BHC, gamma (Lindane) 0.769 0.00673 0.0038 0.00046 U 0.0045 UD 0.010 UD - 0.00046 U --
Chlordane (alpha, gamma) 2.86 0.025 0.0165 0.00032 U 0.0031 UD 0.0072 UD - 0.00032U -
Dalapon 2,400 20 -- - - -
Db; 2,4- 640 12.8 -- - -- -
DDD, 4,4’- 4.17 0.0365 0.0033° 0.00054 U 0.0053 UD 0.012 UD - 0.00054 U RP
DDE, 4,4°- 2.94 0.0257 0.0033" 0.00024 U 0.0023 UD 0.0053 UD - 0.00024 RP
DDT, 4,4°- 2.94 0.0257 0.0033° 0.00058 U 0.0057 UD 0.013 UD -- 0.0059 UD GW, RP
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N
Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) " Sample Results (mg/kg) and Laboratory Result Qualifier
JIJVR2 J1JVR3 J1JF74 J1JF78 J1JVTO
White, odorless Near
Ground- Staging Pile Staging Pile material (possible Asphalt in
Direct water River Soil Area Stained Soil | silica/carbonate/sul | excavation Cleanup
Exposure | Protection | Protection N 149736 N 149749 N 149429 fate) N149715 Level
Contaminant (DE) (GWP) RP) E 571355 E 571352 E 571295 N 149423 E 571295 E571347 Exceeded
Pesticides and PCBs

Dicambra 2,400 48 - - -- - .- - --
Dichlorophenoxyacetic acid;
2.4- 640 7 - - - - - - -
Dichloroprop ° 640 7 - - - - - - -
Dichloroprop 640 7 - -- - - - - -~
Dieldrin 0.0625 0.0033"° 0.0033° 0.00021U 0.0020 UD 0.0047 UD - 0.00021 U GW, RP
Dinoseb (DNBP) 80 0.7 -- - - .- - - -
Endosulfan (I, I, sulfate) 480 9.6 0.0112 0.007 UN 0.0028 UD 0.0064 UD - 0.00029 U -
Endrin (and ketone, N
aldehyde) 24 0.2 0.039 0.030 U 0.0048 UD 0.016 JD - 0.00049 UN -
Heptachlor 0.222 0.002"° 0.002° 0.00021 U 0.0021 UD 0.0048 UD - 0.00021 U GW, RP
Heptachlor epoxide 0.11 0.002° 0.002° 0.00042 U 0.0041 UD 0.0095 UD -- 0.00042 U GW, RP
Methoxychlor 400 4 1.67 0.00044 U 0.0044 UD 0.010 UD -- 0.00045 U -
MCPP [2-(2-Methyl-4-
Chlorophenoxy) Propionic
Acid] : 80 10° 164 - -- - - -- -
Polychlorinated Biphenyls 0.5" 0.017° 0.017° - - - - - -
PCB Aroclor-1016 0.5 0.017"° 0.017"° 0.0027U 0.0028 U 0.031 UD - 0.0027U GW, RP
PCB Aroclor-1221 0.5 0.017° 0.017® 0.0080 U 0.0081 U 0.090 UD -~ 0.0079 U GW, RP
PCB Aroclor-1232 0.5 0.017° 0.017"° 0.0020 U 0.0020U 0.022 UD -- 0.0020U GW, RP
PCB Aroclor-1242 0.5 0.017° 0.017° 0.0046 U 0.0047U 0.052 UD -- 0.0046 U GW,RP
PCB Aroclor-1248 0.5 0.017° 0.017° 0.0046 U 0.0047U 0.052 UD .- 0.0046 U GW,RP
PCB Aroclor-1254 0.5 0.017° 0.017° 0.0026 U 0.0026 U 0.067 JPD - 0.067 P GW, RP
PCB Aroclor-1260 0.5 0.017"° 0.017° 0.0026 U 0.00617] 0.029 UD - 0.048 NP GW, RP
Silvex (tp;2.4,5-) 640 5 - -- - - - - -
Toxaphene 0.909 0.2° 02° 0.016 U 0.150 UD 0.350 UD - 0.160 UD GW,RP
Trichlorophenoxyacetic
acid;2,4,5- 800 16 - - - - - - -
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N

Waste Site Specific Evaluation

Sample Results (mg/kg) and Laboratory Result Qualifier

Soil Cleanup Levels (mg/kg)*
JIJVR2 J1JVR3 J1JF74 JLJF78 JLJVTO
Near
White, odorless Asphalt in
Ground- Staging Pile Staging Pile material (possible | excavatio
Direct water River Soil Area Stained Soil | silica/carbonate/sul n Cleanup
Exposure | Protection | Protection N 149736 N 149749 N 149429 fate) N149715 Level
Contaminant (DE) (GWP) (RP) E 571355 E 571352 E 571295 N 149423 E 571295 | ES571347 Exceeded
PAH

Naphthalene 1,600 16 988 0.012U 0.013U 0.063 UD - 0.012U -
Acenapthylene ’ 4,800 96 129 0.0091 U 0.0095 U 0.048 UD 7 - 0.0094 U -
Acenapthene 4,800 96 129 0.010U 011y 0.053 UD - 0.010U -
Fluorene 3,200 64 260 0.0053 U 0.0056 U 0.028 UD - 0.0055U -
Phenanthrene 24,000 240 1,920 0.030J 0.050 2.500 DX - 0.230 --
Anthracene 24,000 240 1,920 0.00707J 00147 0.016 UD - 0.052X --
Fluoranthene 3,200 64 18 0.078 0.100 6.900 D - 0.700 -
Indeno(1,2,3-cd)
pyrene 1.37 0.33 0.33 0.024] 0.013U 0.063 UD -~ 0360 N --
Pyrene 2,400 48 192 0.086 0.110 10.00 DX - 0470 X --
Benzo(a)anthracene 1.37 0.015 0.015 0.047 0.0034U 16.00 DX - 0460 X | D,GW, RP--
Chrysene 13.7 0.12 0.1 0.040 0.078 6.300 DX - 0.380 GW,RP
Benzo(b)fluoranthene 1.37 0.015 0.015 0.037 0.120X 0.022 UD - 0470 N GW,RP
Benzo(k)fluoranthene 1.37 0.015 0.015 0.025 0.0042U 3.500 D - 0.160 XN | D,GW,RP
Benzo(a)pyrene 0.137 0.015 0.015 0.053 0.0068 U 0.034 UD - 0.850 N -
Dibenz(a,h)anthracene 1.37 0.03 0.03 0.011U 0.012U 0.058 UD - 0.094 XN GW, RP
Benzo(g,h,i)perylene 2,400 48 192 0.0089 JX 0.023 X 0.038UD - 0.0075U --
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Waste Sites UPR-100-N-19, UPR-100-N-21, UPR-100-N-22, UPR-100-N-23, and UPR-100-N-43
Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N
Waste Site Specific Evaluation

* Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the /00 Area Remedial Design Report/Remedial Action Work Plan (100 Area RDR/RAWP)
(DOE-RL 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose
zone exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the *“100 times” rule
(Ecology 1996).

Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that
may not be available for rapid tumaround analyses. Prior notification and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ
from any RDL.

© Where cleanup levels are less than background, cleanup levels default to background’per WAC 173-340-700[4](d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Party Ag Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009).

¢ Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750(3), 1996) using an airborne particulate mass-loading rate of 0.0001 g/m® (WDOH
1997).

¢ The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3Xa)(iii}(B) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the intemet at < http://www.epa.gov/iris >.

" Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: acenapthylene; surrogate: acenapthene
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroethyl)ether
Contaminant: chloro-3-methylphenol; 4-; surrogate: methylphenol; 3-
Contaminant: dichloroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-D)
& ) phenathrene; surrogate; anthracene

& No paramete;s (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate
cleanup levels (WAC 173-340-730(3X(a)(iii), 1996 [Method B for surface waters]).

® The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3Xa)(iii)(B) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the intenet at < http://www.epa.goviiris >.

-- Not analyzed for, or not applicable.

B Analyte was found in the associated method blank as well as in the sample.

J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.

M Sample duplicate precision not met.

N Recovery exceeds upper or lower control limits

P This flag is used for an aroclor target analyte where there is greater than 25% difference for detected concentrations between the two gas chromatograph columns.
U Analyzed for but not detected.

X' Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.
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AWCH Document Control

From: Faust, Toni L

Sent: Thursday, July 28, 2011 9:17 AM

To: AWCH Document Control

Subject: Please chron UPR-100-N-20 Bio-situ evaluation
Attachments: UPR-100-N-20 Ex-situ Bioremediation Evaluation-Final.doc

Please chron the attached documentation of the UPR-100-N-20 Waste Site Ex-Situ Bioremediation Evaluation in
compliance with CCN 157653 and electronically distribute to the following.

Mark Buckmaster
Jeff Walker

Dan Saueressig
Toni Faust

UPR-100-N-20
Ex-situ Bioremed...

Thanks toni
100-N FR-D4 Project Interface



Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Waste Site: | UPR 100-N-20, 166-N Two-inch Diesel Oil Return Line Leak
Waste The UPR-100-N-20 waste site located near Tank 1 in the 166-N Tank Farm is the result of a leak of
Description: | Number 2 diesel oil from a 5-centimeter (2 inch) line due to external corrosion in June 1985. The pipeline

was excavated and repaired, and isolation valve installed. Contaminated soil was removed for disposal.

In-Process Sa

mple Dates: | June 28, 2011 (1 sample) and July 5, 2011 (3 samples)

Sample On June 28, an in-process soil sample was collected from material inside the pipe chase within the UPR-

Summary: 100-N-20 waste site excavation. Three in-process samples were collected on July 5, 2011 from UPR-100-
N-20 staging pile. The photos below show the open excavation and pipe chase constructed of fibrous
material and a plastic barrier with waste sites 100-N-84:2 diesel oil pipelines and 100-N-84:4 steam
pipelines. Sample J1IJVWO was collected from the stained area at around the pipelines at the side slope of
the excavation.

Potential Candidate for ex-situ bioremediation YES , NO X

A “NO” selection above will result in all remediated material disposed of appropriately with out treatment at the ERDF or other approved disposal

facility.

Summary: | The UPR-100-N-20 waste site was excavated to a depth of 138.0 m exposing the 100-N-84:2 and 100-N-

84:4 waste site pipelines within the remediation design. The 100-N-84:2 and 100-N-84:4 pipelines will be
removed for disposal at the ERDF. Because the UPR-100-N-20 wastes site was previously remediated
during the installation of an isolation valve the volume of soil excavated to remediate this site is less than
4 m®. During excavation portions of the pipe chase construction material was exposed and loaded out with
the soil. The UPR-100-N-20 soil stockpiled is a mixture of the fibrous and plastic pipe chase construction
material which can not be technically segregated do its particle size. The volume of the debris (plastic and
fiberous material) in the excavated soil make this waste site not suitable for ex-situ bioremediation.

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-157653, Washington Closure Hanford,
Richland Washington.
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g)" Sample results (pCi/g) and Laboratory Result Qualifier
. K, JIIVWO JUIIVWI JIIVW2 JIIVW3
Contaminant Value Di Ground- . — -
irect River Material inside . . Staging area Cleanup
(mnL/g) Exposure water Protection pipe chase Staging area Staging area N 149715 Level
(DE) | Protection (RP) N 149682 N 149712 N 149714 E 571347 Exceeded
(GWP) E 571309 E 571351 E 571349
T
Ag (silver)-108m 90 2.38 - - - - - - -
Americium-241 200 32.1 - - -0.0381 U 0.0644 U -0.0495 U -0.0649 U -
Carbon-14 200 8.69 - - - - - - -
Cesium-137 50 62 1,465 2,930 0.00160 U -0.0198 U 0.0190 U 0.0574 U -
Cobalt-60 50 1.4 13,900 27,800 0.00565 U 0.00139.U 0.00298 U 0.0401U -
Curium-243 200 22.1 - - - - - - -
Europium-152 200 3.3 - - 0.0440 U -0.0187U -0.0743 U 0.00235 U -
Europium-154 200 3 - - -0.00366 U -0.0703 U -0.0432 U 0.00152 U -
Europium-155 200 125 - - -0.00821 U 0.0358 U -0.0372 U 0.0163 U -
Todine-129 1 0.25° 0.25° 0.25° - - - -- --
Neptunium-237 15 244 0.9 18 - - - - -
Nickel-63 30 4,013 83 166 - - -- -- -
Niobium-94 200 2,43 - - - - - - --
Plutonium-238 200 38.8 - - -- - -- - --
Plutonium-239/240 200 35.1 - - - - -- -- --
Potassium-40 5.5 16.6° 16.6° 16.6° - - - -- --
Radium-226 200 1.05 - - 0.598 0.587 0.532 0.354 -
Radium-228 200 1.69 - - - - - --
Strontium-90 25 4.5 27.6 55.2 0.0430 U 0.0226 U -0.00267 U 0.0491 U -
Technetium-99 0 5.8 0.46 0.92 - - -- -
Thorium-228 200 2.26 - - - - -- --
Thorium-230 200 2.96 -- - - - B -
Thorium-232 200 1.3° - - " - - -
Tritium (H-3) ¢ 0 459 12.6 252 - - - --
Uranium-233/234 2 L1° 11° L1¢ 0.136 0.405 0.278 0.105 --
Uranium-235 2 0.61 0.5° 0.5° 0.0277U <0.00157U 0.00 0.0517 --
Uranium-238 2 11° 1.1° L1° 0.165 0.312 0.139 0.182 -
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) * Sample Results (mg/kg) and Laboratory Result Qualifier
J1IVWO0 JIIVWI J1IIVW2 JLIVW3
Contaminant Value Direct Ground- 3 . S s : . Cleanu
(L) | Exposure | vater | Riverbroteton | MUSLIE | g | Cam | e | e
(DE) (GWP) N 149682 N 149712 E 571351 | N 149714 571347 Exceeded
E 571309 E 571349
Metals
Antimony 3.76 32 5¢ 5¢ 0.38U 0.36 U 045U 0.39U -
Arsenic 3 20° 20° 20° 3.6 2.9 4.1 3.3 -
Barium 25 5,600 200 400 113 69.1 138 78.5 -
Beryllium 790 10.4¢ 1.51° 1.51° 0.12B 0.21 0.27 0.23 --
Boron 3 7,200 320 -8 2.0 1.3B 18B 128 --
Cadmium 30 13.9¢ 0.81° 0.81° 0.14B 0.11B 0.13B 0.090 B -
Chromium, Total 200 80,000 18.5° 18.5° 12.1 13.6 24.8 14.1 GW, RP
Chromium VI 0 2.18 4.8 2 - - - - --
Cobalt 50 24 L 15.7° --8 68X 6.1X 82X 82X . -
Copper 22 2,960 59.2 2° 16.1 14.8 162 152 --
Lead 30 353 10.2°¢ 10.2¢ 4.0 39 6.3 6.4 --
Lithium 50 160 335° -8 - - - - -
M 50 3,760 512° s12°¢ 276 266 309 321 --
Mercury 30 24 0.33° 0.33°¢ 0.0056 UN 0.0052 U 0.0068 0.0055 U --
Methyl Mercury oou 3 0.16 0.16 - - - - -
Molybdenum 20 400 8 -8 029B 0258 031U 026U --
Nickel 65 1,600 19.1¢ 27.4 15.7 12.6 17.0 133 --
Seleni 5 400 5 1 086U 081U 10U 087U --
Silver 90 400 3 0.73° 0.16 U 0.15U 0.19U 0.16 U -
Strontium 25 48,000 960 -8 - - - - -
Thallium ! 5.6 0.5° 0.5° - - - -- -
Tin 130 48,000 960 -8 - -- - -- --
Uranium (soluble salts) 2 240 321° 3.21° - - -- - -
Vanadium 1,000 560 85.1° -8 370 36.7 46.0 49.0 -
Zinc 30 24,000 480 67.8¢ 322X 33.0 50.3 49.8 --
TPH

Diesel Range Organics
(C10-C36) 50 200 200 200 15,000 BD 9,700 D 12,000 D 300 U D, GW, RP
Motor Oil (C10-C28) 50 200 200 200 11,000 BD 9,600 D 12,000 D 200 U D, GW, RP
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)”® Sample Results (mg/kg) and Laboratory Result Qualifier
JIIVWo JIIVW1 JIIVW2 JIIVW3
Contaminant Value Direct Ground- River P . Material inside Staging Staging area Cleanup
(mL/g} | Exposure Pr‘:::::etli-on ver (}:;;echon pipe chase Staging area area N 149715 E Level
(DE) (GWP) N 149682 N 149712 E 571351 | N 149714 571347 Exceeded
E 571309 E 571349
Volatile Organics
Acetone 0.0006 72,000 720 - 0.003 JD 0.013J 0.013J 0.0054 U -
Carbon Tetrachloride 0.152 7.69 0.0337 0.05 0.0034 UD 0.0006 U 0.00068 U 0.00063 U -
Methylene Chloride 0.01 133 0.5 0.94 0.019 JBD 0.0019 JB 0.0021JB 0.0027 JB -
Toluene 0.14 6,400 64 1,360 0.0062 JD 0.00066 U 0.00074 U 0.00069 UT --
Xylene 0.233 16,000 160 - 0.620 D 0.00317J 0.018 0.00061 -
Acenapthene 4.9 4,800 96 129 2.90JD 0.010U 0.012U 0.011U --
Acenapthylene © 6.12 4.800 % 129 0.74 UD 0.017U 0.019U 0.017U -
Anthracene 23.5 24,000 240 1,920 21D - 0.017U 0.019U 0.017U -

* Benzo(a)anthracene 360 1.37 0.015° 0.015° 733D 0.610 0.059J 0.180 J D, GW, RP
Benzo(a)pyrene 969 0.137 0.015"° 0.015° 11.0 JD 0.5%0 0.048 J 0.180 J D, GW, RP
Benzo(b)fluoranthene 803 137 0.015° 0.015° 20 KD 130 K 0.140 JK 0.310 JK D, GW, RP
Benzo(k)fluoranthene 1,230 137 0.015° 0.015° 1.7 UKD 0.040 UK 0.045 UK 0.041 UK D, GW, RP
Benzo(g,h,i)perylene ° 2,680 2,400 48 192 54JD 0.380 0.036J 0.150 ) -
Etilsilz‘ chlororlmethylethyl) 0.0392 143 0.33* 75 - - - -~ -
Bis(2-chloroethoxy)methane © 0.00277 0.909 0.33° 0.33° 1.0 UD 0.023U 0.026 U 0.024U -
Bis(2-chloroethyl) ether 0.0760 0.909 0.33° 0.33"° 0.72 UD 0.017U 0.019U 0.017U -
Bis(2-ethylhexyl)phthalate 110 71.4 0.6 0.36 2.0 UD 0.580 B 0.730 B 0.098 JB GW, RP
Bromophenylphenyl ether; 4- 4.16 - - - 0.830 UD 0.019U 0.022 U 0.020 U -
Butylbenzylphthal 13.8 16,000 320 250 1.90 UD 0.043U 0.049U 0.044 U -
Carbazole 3.39 50 0.438 - 1.60 UD 0.036 U 0.041 U 0.037U --
Chloro-3-methylphenot; 4- - 4,000 80 - 29UD 0.066 U 0.075U 0.068 U -
Chloroanilene; 4- 0.0725 320 6.4 - 3.6 UD 0.082 U 0.093 U 0.084 U -

hloronaphthalene; 2- 2.98 6,400 64 206 0.44 UD 0.010 U 0.011U 0.010 U -
Chlorophenol;2- 0.388 400 4 19.34 0.910 UD 0.021 U 0.024 U 0.022U -
Chlorophenylpheny! cther; 4- - - - - 0.830 UD 0.021 U 0.024 U 0.022 U -
Chrysene 200 137 0.12° o.1* 18D 130 0.140 J 02103 D, GW, RP
Dibenz(a,h)anthracene 1,790 1.37 0.03° 0.03° 0.83 UD 0.019U 0.022U 0.020 U -
Dibenzofuran 113 160 3.2 - 0.87 UD 0.020 U 0.023U 0.021U --
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites

at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) " Sample Resuits (mg/kg) and Laboratory Result Qualifier
K, JIIVWO JIJVWI JIIVW2 JIIVW3
. I . Ground- . Matertal i
Contaminant (:la[,lllge) Eyl();:::ltre » water Pr})l(lev:tli-on inside pipe Staging area Staging area St;g;r;g;i;ga Cleanup Level
(DE) rotection (RP) chase N 149712 N 149714 E $71347 Exceeded
(GWP) N 149682 E 571351 E 571349
E 571309
Semivolatiles
Dichlorobenzene; 1,2- 0.379 7,200 60 540 0.96 UD 0.022U 0.025U 0.023U -
Dichlorobenzene; 1,3- 0.434 2,400 24 80 0.52 UD 0.012U 0.014U 0.012U -
Dichlorob 1,4- 0.616 417 033" 0.972 0.59 UD 0.014U 0.015U 0.014U -
Dichlorobenzidine; 3,3- 0.724 222 0.33° 0.33° 3.9UD 0.090 U 0.100 U 0.092U -
Dichlorophenol; 2,4- 0.147 240 4.8 18.6 1.1UD 0.010U 0011 U 0.010U -
Diethylphthalate 0.0820 64,000 1,280 4,600 2.9UD 0.026 U 0.030 U 0.027 U -
Dimethylphthalate 0.0371 80,000 1,600 14,400 1.1JD 0.023U 0.026 U 0.024 U -
Dimethylphenol; 2,4- 0.209 1,600 32 110.6 2.9UD 0.066 U- 0.075U 0.068 U -
Di-n-butylphthalate 1.57 8,000 160 540 1.3UD 0.029U 0.033U 0.030 U -
Di-n-octylphthal 83,200 1,600 32 -- 0.63 UD 0.014U 0.016 U 0.015U -
Dinitro-2-methylphenol; 4,6 0.6015 8 0.33° - 14UD 0.330U 0.380 U 0.340 U -
Dinitrophenol; 2,4- 0.00001 160 32 14 14UD 0.330U 0.330 U 0.340U -
Dinitrotoluene; 2,4- 0.0955 160 3.2 0.33° 4.500 JD 0.066 U 0.075U 0.068 U -
Dinitrotoluene; 2,6- 0.0692 80 1.6 136 12UD 0014 U . 0.032U 0.029 U -
Ethylene glycol 0.001 160,000 320 - - - - - --
Fluoranth 49.1 3,200 64 18 13UD 1.60 0.041U 0.150J -
Fluorene 7.71 3,200 64 260 32UD 0.018U 0.020U 0.018U -
Hexachlorobenzene 80 0.625 033" 0.33° 1.3UD 0.029U 0.033U 0.030 U -
Hexachlorobutadiene 53.7 12.8 0.33° 0.33° 0.44 UD 0.010U 0.011U 0.010U --
Hexachlorocyclopentadiene 200 480 5 48 22UD 0.050 U 0.057U 0.051U -
Hexachloroethane 1.78 714 0.313 0.38 093 UD 0.021U 0.024U 0.022U -
Hydrazine 0.0143 0.333 0.33° - - - - - -
Indeno(1,2,3-cd) pyrene 3,470 1.37 0.33° 0.33° 47D 0.290J 0.034J 00771 --
Isophorone 0.0468 1,050 9.21 1.68 0.74 UD 0.017U 0.019U 0.017U -
Methylnaphthalene; 2- 2.98 320 32 - 18D 3.90 - 0.020 U GW, RP
Methylphenol; 2- (cresol;0) 0.434 4,000 80 -- 0.57 UD 0.013U 0.015U 0.013U -
Methylphenol; 4- (cresol;p) 0.434 400 8 - 1.4 UD 0.033U 0.038U 0.034U -
Naphthal 1.19 1,600 16 988 3.1JD 0.031U 4.70 0.032U --
Nitroaniline; 2- 0.0527 240 24 - 22UD 0.050 U 0.057U 0.051U -
Nitroaniline; 3- 0.0516 24 0.33° - 32UD 0.073U 0.083U 0.075 U -
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) * Sample Results (mg/kg) and Laboratory Result Qualifier
JLIVWO JIIVWI JIIVW2 J1IIVW3
i . Ground- . . .
Contaminant (::llall,l/lge) E!I();:::fl:e water Pr?tl::tli‘on M:ti:':aclh‘::;de Staging arca Staging area SI\‘Ialg;;gl f?; Cleanup Level
(DE) Protection (RP) N 149682 NUS7IZE | N149714 E 571347 Exceeded
(GWP) E 571309 571351 571349
Semivolatiles
Nitroaniline; 4- 0.0516 47.6 0.33" - 32UD 0.097U 0.082 U 0.074 U -
Nitrobenzene 0.191 160 1.6 34 0.96 UD 0.022U 0.025 U 0.023U -
Nitrophenol; 2- 0% -- - - 0.44 UD 0.010 U 0.011U 0.010U -
Nitrophenol; 4- 0.309 640 12.8 1,254 42UD 0.090 U 0.110 U 0.100 U -
Nitroso-di-n-propylamine;N- 0.0240 0.33 0.33 0.33 1.3UD 0.031U 0.035U 0.032U --
Nitrosodiphenylamine;N- 1.29 204 .79 1.946 0.91UD 2.80 0.024U 0.022U GW, RP
Pentachlorophenol 0.592 8.33 0.33° 033" 14 UD 0.330 U 0.380 U 0.340U --
Phenanthrene ® 23.5 24,000 240 1,920 13D 3.10U 6.90 0.036 -
Phenol 0.0288 24,000 480 4,200 0.78 UD 0.018U 0.020U 0.018U -
Pyrene 68 2,400 48 192 29D 3.50 0.910 02107 -
Tributyl Phosphate 1.89 185 3.3° - - -- - - -
Trichlorobenzene; 1,2,4- 1.66 800 7 454 1.2UD 0.028U 0.032U 0.029 U -
Trichlorophenol; 2,4,5- 1.60 8,000 80 - 0.44 UD 0.010U 0.011U 0.010 U -
Trichlorophenol; 2,4,6- 0.381 90.9 0.795 0.42 0.44 UD 0.010U 0.011U 0.010 U -
Pesticides and PCBs

Aldrin 487 0.0588 0.00165° 0.00165° 0.027 UD 0.0025 UD 0.003 UD 0.0026 UD -
BHC, alpha 1.76 0.159 0.00165° 0.00165° 0.0023 UD 0.0021 UD 0.0026 UD 0.0022 UD -
BHC, beta 2.14 0.556 0.00486 0.00554 0.0071 UD 0.0066 UD 0.0079 UD 0.0069 UD -
BHC, delta 3.38 - - - 0.0043 UD 0.0040 UD 0.0048 UD 0.0041 UD -
BHC, g (Lindane) 1.35 0.769 0.00673 0.0038 0.0051 JD 0.023 D 0.0055 UD 0.0048 UD GW, RP
Chlordane (alpha, g ) 51 2.86 0.025 0.0165° 0.0056 JXD 0.014 JXD 0.003% UD 0.0033 UD -
Dalapon 0.00274 2,400 20 - - - - - -
Db; 2,4- 0.1 640 12.8 - - - - - -
DDD, 4,4’ 458 4.17 0.0365 0.0033° 0.0058 UD 0.0055 UD 0.0065 UD 0.0056 UD ~
DDE, 4,4'- 86.4 2.94 0.0257 0.0033° 0.0025 UD 0.043 XD 0.0078 JXD 0.0025 UD -
DDT, 4,4'- 678 2.94 0.0257 0.0033° 0.013JXD 0.0059 UD 0.0070 UD 0.0064 JXD -
Dicambra 0.0288 2,400 48 - - — - - -
Dichlorophenoxyacetic acid; 2,4~ 0.0294 640 7 -- - - - -~ -
Dichloroprop © 0.0294 640 7 - - - - - -
Dieldrin 256 0.0625 0.0033° 0.0033° 0.0056 JXD 0.022 D 0.0033 JD 0.0022 UD GW, RP
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites

at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)”

Sample Results (mg/kg) and Laboratory Result Qualifier

Ky Grownd JLIVWO JIIVW1 JIIVW2 J1IVW3
° . round- . oy . . .
D | mepoere | potM | peacgon | "I | Sugngara | Sugngara | SRR P
(D) | Protection | " pp) N 149682 NI9712E | N 149714 E 571347 Exceeded
(GWP) 571351 571349
E 571309
Pesticides and PCBs

Dinoseb (DNBP) 3.54 80 0.7 - -- - - - -
Endosulfan (I, II, sulfate) 2.04 480 9.6 0.0112 0.017 JD 0.024 XD 0.0034 UD 0.0030 UD GW, RP
Endrin (and ketone, aldehyde) 10.8 24 0.2 0.039 0.0052 UD 0.011 JXD 0.0058 UD 0.0032 UD -
Heptachlor 9.53 0.222 0.002° 0.002° 0.0023 UD 0.017 XD 0.0026 UD 0.0022 UD GW, RP
Heptachlor epoxide 832 0.11 0.002° 0.002° 0.0048 JXD 0.014 JXD 0.0051 UD 0.0044 UD GW, RP
Methoxychlor 80 400 4 1.67 0.0098 JXD 0.0045 UD 0.0054 UD 0.0047 UD --
MCPP [2-(2-Met.hy1—4_- ) ] 48.5 .
Chlorophenoxy) Propionic Acid] 80 10 164 - - - - -
Polychlorinated Biphenyls 309 0.5" 0.017° 0.017° - - - - -
PCB Aroclor-1016 107 0.5 0.017° 0.017° 0.003 U 0.014 UD 0.016 UD 0.0028 U -
PCB Aroclor-1221 10.3 0.5 0.017° 0.017° 0.0087 U 0.040 UD 0.046 UD 0.0081 U -
PCB Aroclor-1232 103 0.5 0.017° 0.017° 0.0022 U 0.0099 UD 0.012 UD 0.0020 U -
PCB Aroclor-1242 44.8 0.5 0.017° 0.017° 0.0051U 0.023UD 0.027 UD 0.0047 U --
PCB Aroclor-1248 439 0.5 0.017* 0.017° 0.0051U 0.023 UD 0.027 UD 0.0047 U -
PCB Aroclor-1254 75.6 0.5 0.017° 0.017° 0.0028 U 0.013 UD 0.015 UD 0.091 U -
PCB Aroclor-1260 822 0.5 0.017° 0.017° 0.0028 UN 0.013 UD 0.015 UD 0.033 P GW, RP
Silvex (tp;2,4,5-) 0.08 640 5 -- - - ~ - -
Toxaphene 95.8 0.909 0.2° 02° 0.17 UD 0.160 UD 0.190 UD 0.160 UD -
Igg?zl?;,os?hemyacem 0.049 800 16 - - - - - -
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)®

Sample Results (mg/kg) and Laboratory Result Qualifier

JIIVWO JIJVW1 JIIVW2 JIIVW3
Ky Ground
Contaminant Value < und- T .
(mL/g) Direct water River Protection Mat'enal inside Staging area Staging area Staging area Cleanup Level
Exposure | : RP pipe chase N 149715 E
(DE) rotection (RP) N 149682 N 149712 E N 149714 E 571347 Exceeded
GWP
[{ ) E 571300 571351 571349
PAH -

Naphthalene 1.19 1,600 16 988 0.33 UD 0.059 UD 4.00 DX 0.062UD -
Acenapthylene 6.12 4,800 96 129 0.25 UD 0.044 UD 0.055 UD 0.046 UD -
Acenapthene 49 4,800 96 129 0.27UD 0.049 UD 0.061 UD 0.052 UD -
Fluorene 7.71 3,200 ° 64 260 0.14 UD 0.026 UD 0.032UD 0.027 UD" -
Phenanthrene 235 24,000 240 1,920 0.33 UD 5.00 DX 0.074 UD 0.062 UD -
Anthracene 235 24,000 240 1,920 0.083 UD 0.015 UD 0.019UD 0.016 UD -
Fluoranthene 49.1 3,200 64 18 15D 0.064 UD 0.080 UD 0.083 JD -
I"‘:::‘e’(‘*2'3'°d) 3470 137 0.33 033° 61D 0.450 D 0.074UD 0.062 UD D, GW, RP
Pyrene 68 2,400 48 192 25DX 20.00 D 1.30 DX 0.093 JDX -
Benzo(a)anthracene 360 1.37 0.015° 0.015° 0.087 UD 0.016 UD 0.020 UD 0.016 UD -
Chrysene 200 137 0.12 0.1 6.6 DX 0.560 DX 0.030 UD 0.120 JD GW, RP
Benzo(b)fluoranthene 880 1.37 0.015* 0.015° 0.11 UD 0.021 UD 0.026 UD 0.120 DX -
Benzo(k)fluoranthene 2,020 1.37 0.015* 0.015° 3.9DX 0.320 DX 0.110 DX 0.040 JDX -
Benzo(a)pyrene 5,500 0.137 0.015° 0.015° 17D 0.660 DX 1.70 DX 0.210 DX D, GW, RP
Dibenz(a,h)anthracene 1,790 1.37 0.03° 0.03° 0.3 UD 0.054 UD 0.068 UD 0.057 UD -
Benzo(g,h.i)perylene 2,680 2,400 48 192 44D 0.300 D 0.044 UD 0.037 UD -
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Waste Site UPR-100-N-20 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites
at 100-N Waste Site Specific Evaluation

* Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the /00 Area Remedial Design Report/Remedial Action Work Plan (100 Area RDR/RAWP)
(DOE-RL 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose
zone exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the “100 times”
rule (Ecology 1996).

® Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that
may not be available for rapid turnaround analyses. Prior notification and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may
differ from any RDL.

¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[4][d} (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Party Agr Project M: sas di d in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009).

¢ Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750(3], 1996) using an airborne particulate mass-loading rate of 0.0001 g/m* (WDOH
1997).
¢ Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: acenapthylene; surrogate: acenapthene
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroethyl)ether
Contaminant: chloro-3-methylphenol; 4-; surrogate: methylphenol; 3-
Contaminant: dichloroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-D)
Contaminant: phenathrene; surrogate: anthracene .
" The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3)a)(iif)(B) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the internet at < http://www.epa.gov/iris >.

& No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate
cleanup levels (WAC 173-340-730(3)(a)(iii), 1996 [Method B for surface waters]).

" The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3)(a)(iii)XB) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the internet at < http://www .epa.gov/iris >.

-~ Not analyzed for, or not applicable.

B Analyte was found in the associated method blank as well as in the sample.

D Sample results are obtained from a dilution; the surrogate or matrix spike recoveries reported are calculated from diluted samples.

J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.

K Benzo (b&k) fluoranthene are unresolved due to matrix, result is reported as Benzo(b fluoranthene.

N Recovery exceeds upper or lower control limits.

P This flag is used for an aroclor target analyte where there is greater than 25% difference for detected concentrations between the two gas chromatograph columns.
T Matrix spike and matrix spike duplicate; Recovery exceeds upper or lower control limits.

U Analyzed for but not detected.

X Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland
Operations Office, Richland, Washington.
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Waste Site: | UPR 100-N-24, 166-N Fuel Oil Supply Line Leak
Waste The UPR-100-N-24 waste site resulted from the leaks of Number 6 fuel oil located near the 166-N Tank
Description: | Farm. The leaks were scheduled for repair during the 1987 reactor shutdown.

In-Process Sample Dates: | June 27, 2011 (2 samples) and July 5, 2011 (2 samples)

Sample Four in-process samples were collected as part of the UPR-100-N-24 waste site remediation. On June 27,

Summary: | 2011 during the remediation of UPR-100-N-24 a 100-N-84:2 pipeline was inadvertently nicked causing a
spill of fuel oil to the ground within the open excavation. One in-process sample was collected of soil
contaminated by this release. Coal ash used to pad the 100-N-84:2 steam pipelines and 100-N-84:4 fuel
pipelines within the UPR-100-N-24 waste site was also sampled along with two soil samples from the
UPR-100-N-24 staging pile. The photo below shows the open excavation, coal ash and pipelines.

Potential Candidate for ex-situ bioremediation YES R NO X

A “NO” selection above will result in all remediated material disposed of appropriately with out treatment at the ERDF or other approved disposal

facility.

Summary: | The UPR-100-N-24 waste site was generated as the result of a line leak which was scheduled for repair in

1987. No documentation of the repair showing the excavation of soil the waste site could be located. This
lack of information along with the pipeline release on June 27, 2011 makes it unclear as to the source of
the TPH found in the in-process samples. The TPH contamination is most due to the recent release
because the sample material was wet from the release. Treatment of contaminated soil from the June 27,
2011 release is outside the scope of the ex-situ bioremediation treatment requirements in the interim ROD.
The lack of metal contamination in the coal ash in-process sample results also indicate that this material
may not be coal ash from a boiler but from some other material. This material is somewhat limited to the
excavation and may not exist further along the pipeline. Because of the high levels of TPH this material
will need to be removed to complete remediation of this waste site. The 100-N-84:2 and 100-N-84:4
pipelines within the excavation will also be removed for disposal at the ERDF. The UPR-100-N-24 soil
stockpiled is a mixture of the “coal ash” material, soil and rocks. The effectiveness of ex-situ
bioremediation of the “coal ash” material is not known. Because the TPH contamination found is due to
the June 27, 2011 spill and the fine particle size of the “coal ash” material makes it technically not feasible
of sorting/separation from the soil, the UPR-100-N-24 waste site material is not suitable for ex-situ

bioremediation.

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-157653, Washington Closure Hanford,
Richland Washington.
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Figure 1. Excerpt from Approved UPR-100-N-24 Remediation Design
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for

Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCi/g)* Sample results (pCi/g) and Laboratory Result Qualifier
. JUIVW4 JIJVWS JIIVW6 JIIVW7
Contaminant Value Direct Ground- River Fuel S.Pi“ Staging pile e Cleanup
(mL/g) Exposure Pr‘:tz tcetli.on Protection Sol‘;lglzzl; COnms:lillnated soil Staﬁll;i ;’_;l;ls‘"] Level
(OF) (GWP) (RP) E 571295 N 149661 oy E 571335 Exceeded
E 571295
Rad Yd
Ag (silver)-108m 90 238 - - - - -- - -
Americium-241 200 .1 - - 0.0184 U -0.00991 U 0.0949 U -0.022U -
Carbon-14 200 8.69 - - - -- - -- -
Cesium-137 50 6.2 1,465 2,930 0.0221 U 0.0153U 0.000198 U 0.0044 U -
Cobalt-60 50 14 13,900 27,300 -0.00974 U 0.0145U 0.014U 0.00162 U -
Curium-243 . 200 22.1 - - - - - -- -
Europium-152 200 33 - - -0.0194 U -0.0238U -0.0147 U 0.00725 U -
Europium-154 200 ‘3 — - 0.00159 U 0.0285U 0.0326 U 0.038 U * -
Europium-155 200 125 - - -0.00161 U -0.0000903 U -0.0616 U 0.0369 U -
Todine-129 1 0.25° 025" 0.2s° - - - - --
Neptunium-237 15 244 0.9 1.8 - - - - -
Nickel-63 30 4,013 83 166 - - - - -
Niobium-94 200 243 - - — - - - -
Plutonium-238 200 38.8 - - - - -- - --
Plutonium-239/240 200 35.1 - - - - - - -
Potassium-40 5.5 16.6° 16.6° 16.6° - - - - -
Radium-226 200 1.05 - - 0.0242U -0.00996 0.397 0.435 -
Radium-228 200 1.69 - - - - - - -
Strontium-90 25 45 27.6 55.2 0.043U -0.00996 U 0.0606 U 0.136 -
Technetium-99 0 5.8 0.46 0.92 - - - - -
Thorium-228 200 226 - - - - - - -
Thorium-230 200 2.96 -- - - - - - -
horium-232 200 1.3° - - - - - - -
Tritium (H-3) 0 459 12.6 25.2 - - - - -
Uranium-233/234 2 1.1° 1.1° 1L1° -0.00137 U 0.0612U 0.246 U 0.143 -
Uranium-235 2 0.61 0.5 0.5 -0.00137 U 0.0U 0.0307U 0.0U -
Uranium-238 2 1.1° 1.1°¢ 11° 00U 0.187 02110 0.0525U -
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for

Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier
Kq J1IVW4 JIIVW5S JLIVW6 JIIVWT
Contaminan Value . Ground- Fuel Spill . .
" ' (mL/g) Ez:::tre water River Protection Coal Ash Conmmiznled Stag;:igl pile Staging pile soil C{f::el;p
(DE) Protection (RP) N 149661 soil N 149717 N 149721 Exceeded
(GWP) E 571295 N 149661 E 571340 E 571335
E 571295
Metals
Antimony 3.76 32 5° 5° 035U 0.36 U 0.39B 035U -
Arsenic 3 20 20° 20°¢ 2.6 34 3.2 32 -
Barium 25 5,600 200 400 74.7 61.9 130 109 --
Beryllium 790 10.4¢ 1.51° L51° 0.030 U 0.067 B 0.23 0.23 -
Boron 3 7,200 320 -f 138 138 2.5 27 --
Cadmium 30 13.9¢ 0.81° 0.81°¢ 0.038 U 0.087 B 0.11B 0.11B -
Chromium, Total 200 80,000 18.5° 18.5° 1.2 119 18.3 218 -
Chromium VI 0 2.1¢ 48 2 - -- 0.155U 0.155 U -
Cobalt 50 24 15.7¢ -f + 103 8.1 108X 93X --
Copper 22 2,960 59.2 22° 14 14.4 14.7 15.7 -
Lead 30 353 10.2° 102° 12 5.1 5.1 5.9 -
Lithium 50 160 33.5¢ -f -- -- -- -- -
M: 50 3,760 512°¢ 512 229 273 285X 306 X -
Mercury 30 24 0.33° 0.33 0.0055 UN 0.0053U 0.0057 U 0.0052 B --
Methyl Mercury 0.014 8 0.16 0.16 - - -- - -~
Molybdenum 20 400 8 -f 2.4 025U 0.89 B 0.34B -
Nickel 65 1,600 19.1° 27.4 109 N 12.6 438N 203 GW, RP
Selenium 5 400 5 1 0.79 U 0.81U 085U 0.79U -
Silver 90 400 8 0.73 0.15U 0.15U 0.196 U 0.15U -
Strontium 25 48,000 960 -f - - -- -- -
Thallium 71 56 0.5° 0.5° - - -- - -
Tin 130 48,000 960 ! -- -- -- -- -
Urapium (soluble salts) 2 240 3.21 3.21° - - -- -- -
Vanadi 1,000 560 85.1 = 6.1 51.2 50.4 50.2 -
Zinc , 30 24,000 480 67.8° 7.6 38.8 43.7 44.8 -
TPH

Diesel Range Organics (C10-
C36) 50 200 200 200 21,000 D 99,000 BD 1,700 3003 D, GWP, RP
Motor Qil (C10-C28) 50 200 200 200 11,000 D 78,000 BD 500 J 200U D, GWP, RP
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleurn Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier
K, G JUIIVW4 JIIVWS J1IVW6 JIIVW7
i V: . round- Fuel Spill . .
Contaminant (mallf/l:) El)];;::tre water River Protection Coal Ash Contamiﬁated Stag:)ligl pile Staging pile soil Cf:‘l:;p
(pgy | Frotection (RP) N 149661 soil N 149717 N 149721 Exceeded
(GWP) E 571295 N 149661 £ 571340 E 571335
E 571295
Volatile Organics
Acetone 0.0006 72,000 720 - 0.013JD 0.850 UD 0.0071J 0.045 --
Carbon Tetrachloride 0.152 7.69 0.0337 0.05 0.0012 UTD 0.036 UD 0.00060 U 0.00062 U --
Methylene Chloride 0.01 133 0.5 0.94 0.0085 JTBD 0.150 UD 0.00071 U 0.00073 U -
Toluene 0.14 6,400 64 1,360 0.0034 JTD 82D 0.00065 U 0.00067 U -
Xylene 0.233 16,000 160 - 0.0046 JD 29D 0.00058 U 0.00060 U --
Semivolatiles

Acenapthene 4.9 4,800 96 129 59 UD 12.0 0.052 UD 0.051UD - -
Acenapthylene © 6.12 4,800 96 129 100 UD 0.270 U 0.087 UD 0.085 UD --
Anthracene 23.5 24,000 240 1,920 100 UD 19.0 0.560 JD 0.390 JD -
Benzo(a)anthracene . 360 1.37 0.015° 0.015° 120 UD 50.0 0.430 JD 0.230 JD GWP and RP
Benzo(a)pyrene 969 0.137 0.015° 0.015° 120 UD 19.0 0:180 JD 0.150 JD D, GWP, RP
Benzo(b)fluoranthene 803 137 0.015° 0.015° 150 UD 190K 0.370 JKD 0.270 JKD D, GWP, RP
Benzo(k)fluoranthene 1,230 1.37 0.015° 0.015° 230 UD 0.640 UK 0.200 UKD 0.200 UKD D, GWP, RP
Benzo(g,h,i)perylene © 2,680 2,400 48 192 94 UD 1.0 0.240 ID 0.180 JD GWP
eBtlhs‘(: chloro-1-methylethyl) 0.0392 s 033 as ~ ~ _ ~ _
Bis(2-chloroethoxy)methane 0.00277 0.909 0.33° 0.33° 130 UD 0.370 U 0.120 UD 0.110 UD -
Bis(2-chloroethyl) ether 0.0760 0.909 0.33° 0.33° 98 UD 0.910J 0.085 UD 0.083 UD D, GWP, RP
Bis(2-ethy lhexyl)phthalat: 110 71.4 0.6 0.36 41 JDE 0.730 U 0.470 JBD 0.390 JBD -
Bromophenylphenyl ether; 4~ 4.16 - - - 110 UD 030U 0.097 UD 0.095 UD -
Butylbenzylphthal 13.8 16,000 320 250 250 UD 0.680 U 0.220 UD 0.210 UD -
Carbazole 3.39 50 0.438 - 210 UD 5.103 0.180 UD 0.180 UD -
Chloro-3-methylphenol; 4- ¢ - 4,000 80 -- 390 UD 100U 0.340 UD 0.330 UD --
Chloroanilene; 4- 0.0725 320 6.4 - 490 UD 130U 0.420 UD 0.410 UD -

hloronaphthalene; 2- 2.98 6,400 64 206 59 UD 0.160 U 0.051 UD 0.050 UD -
Chlorophenol;2- 0.388 400 4 19.34 120 UD 0.330U 0.110 UD 0.100 UD -
Chlorophenylphenyl ether; 4- - - - - 120 UD 0.330U 0.110 UD 0.100 UD —
Chrysene : 200 13.7 0.12 0.1° 160 UD 94.0 0.480 JD 0.260 JD D, GWP, RP
Dibenz(a,h)anthracene 1,790 1.37 0.03® 0.03° 110 UD 7.0 0.097 UD 0.095 UD D, GWP, RP
Dibenzofuran 1.3 160 32 - 120 UD 5.70 0.110 JD 0.100 UD GWP
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)*

Sample Results (mg/kg) and Laboratory Result Qualifier

Ky JNIVW4 JIIVWS J1IIVW6 JUVW7
Contaminant (\:3;) Direct G‘:‘:tl:f R 1A Fuel Spifl | g ging pilesoil | Staging pilesoil | Cleanup Level
EXBnr® | Protection P | N 149661 Contaminated soil N 149717 N 149721 Exceeded
(GWP) E 571295 E 571295 E 571340 E 571335
Semivolatiles

Dichlorobenzene; 1,2- 0.379 7,200 60 540 70 UD 0.350 U 0.110 UD 0.110 UD -
Dichlorobenzene; 1,3- 0.434 2,400 24 80 80 UD 0.190 U 0.061 UD 0.060 UD -
Dichlorobenzene; 1,4- 0.616 41.7 033" 0.972 130 UD 0.220 U 0.069 UD 0.068 UD --
Dichlorobenzidine; 3,3- 0.724 222 033° 0.33° 530 UD 140U 0.460 UD 0.450 UD --
Dichlorophenol; 2,4- 0.147 240 48 18.6 59 UD 0.160 U 0.051 UD 0.050 UD --
Diethylphthal 0.0820 64,000 1,280 4,600 150 UD 0.370 U 0.130 UD 0.130 UD --
Dimethylphthalate 0.0371 80,000 1,600 14,400 130 UD 0370U 0.120 UD 0.110 UD -
Dimethylphenol; 2, 4- 0.209 1,600 32 110.6 390 UD 10U 0.340 UD 0.330 UD -
Di-n-butylphthal 1.57 8,000 160 540 170 UD 0.460 U 0.150 UD 0.140 UD -
Di-n-octylphthalate 83,200 1,600 32 - 84 UD 0.230U 0.073 UD 0.072 UD -
Dinitro-2-methylphenol; 4,6- 0.6015 8 033~ - 1900 UD 520U 1.70 UD 1.60 UD -
Dinitrophenol; 2.4- 0.00001 160 3.2 14 1500 UD 530U 1.70 UD 1.70 UD -
Dinitrotoluene; 2,4- 0.0955 160 3.2 033° 390 UD 1.0U 0.340 UD 0.330 UD -
Dinitrotoluene; 2,6 0.0692 80 1.6 136 160 UD 0440 U 0.140 UD 0.140 UD -
Ethylene glycol 0.001 160,000 320 - - - - - -
Fluoranth 49.1 3,200 64 18 210 UD 9.7 260D 1.30JD -
Fluorene 7.71 3,200 64 260 110 UD 19.0 0.092 UD 0.090 UD -
Hexachlorobenzene 80 0.625 0.33° 033" 170 UD 0.460 U 0.150 UD 0.140 UD -
Hexachlorobutadi 537 12.8 0.33° 0.33° 59 UD 0.160 U 0.051 UD 0.050 UD -
Hexachlorocyclopentadiene 200 480 5 48 290 UD 0.790 U 0.250 UD 0.250 UD -
Hexachloroethane 1.78 74 0.313 0.38 120 UD 0.340 U 0.110 UD 0.110 UD -
Hydrazine 0.0143 0333 0.33° - - - - " -
Isophorone 0.0468 1,050 9.21 1.68 100 UD 0.270 U 0.087 UD 0.085 UD -
Methylnaphthalene; 2- 2.98 320 32 - 110 UD 0.90 U 0.097 UD 0.095 UD -~
Methylphenol; 2- (cresol;0) 0.434 4,000 80 - 76 UD 0.90 J 0.066 UD 0.065 UD -
Methylphenol; 4- (cresol;p) 0.434 400 8 - 190 UD 1.30J 0.170 UD 0.160 UD -
Naphthal 119 1,600 16 988 180 UD 79.0 0.160 UD 0.150 UD GWP
Nitroaniline; 2- 0.0527 240 24 - 290 UD 0.79U 0.250 UD 0.250 UD -
Nitroaniline; 3- 0.0516 24 033" - 430 UD 12U 0.370 UD 0.360 UD -
Nitroaniline; 4- 0.0516 47.6 0.33° - 430 UD 12U 0.370 UD 0.360 UD --
Indeno(1,2,3-cd) pyrene 3,470 1.37 0.33° 0.33° 130 UD 0.350 U 0.110 UD 0.110 UD -
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for

Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier
K, J1IIVW4 JLIVWS JIIVW6 JIIVWT
ntaminan : Ground- . Fuel Spili . .
Contaminant (Yna[l“/ng) Efl;;::tre water | o KVEE | Coaiach Contaminated S“‘g;'.fﬁ Pile | Giaging pilesoil | Cleanup Level
(DE) Protection (RP) N 149661 soil N 149717 N 149721 Exceeded
(GWP) E 571295 N 149661 E 571340 E 571335
E 571295
Semivolatiles
Nitrobenzene 0.191 160 1.6 3.4 130 UD 0.350 U 0.110 UD 0.110 UD -
Nitrophenol; 2- 03 - - - 59 UD 0.160 U 0.051 UD 0.050 UD -
Nitrophenol; 4- 0.309 640 12.8 1,254 570 UD 15U 0.490 UD 0.480 UD -
Nitroso-di-n-propylamine;N- 0.0240 0.33 0.33° 0.33"° 180 UD 049U 0.160 UD 0.150 UD -
Nitrosodiphenylamine;N- 1.29 204 1.79 1.946 120 UD 0.330U 0.110 UD 0.100 UD -
Pentachlorophenol 0.592 8.33 0.33"* 0.33° 1900 UD 52U 1.70 UD 1.60 UD --
Phenanthrene 235 24,000 240 1,920 100 UD 88.0 340D 2.10D -
Phenol 0.0288 24,000 480 4,200 110 UD 1.30J 0.092 UD 0.090 UD -
Pyrene 68 2,400 48 192 70 UD 67.0T 2.80 UD 1.30 JD GWP
Tributyl Phosphate 1.89 185 3.3° - -- N - - -
richlorob 1,2,4- 1.66 800 7 45.4 160 UD 0.440 U 0.140 UD 0.140 UD -
Trichlorophenol; 2,4.5- 1.60 8,000 80 - 59 UD 0.160 U 0.051 UD 0.050 UD -
Trichlorophenol; 2,4,6- 0.381 90.9 0.795 0.42 59 UD 0.160 U 0.051 UD 0.050 UD -
Pesticides and PCBs

Aldrin 48.7 0.0588 0.00165° 0.00165" 0.074 UD 0.0026 UD 0.0026 UD 0.0025 UD -
BHC, alpha 1.76 0.159 0.00165" 0.00165° 0.063 UD 0.0022 UD 0.0022 UD 0.0022 UD -
BHC, beta 2.14 0.556 0.00486 0.00554 0.20 UD 0.0068 UD 0.0068 UD 0.0067 UD -
BHC, delta 3.38 - - - 0.12UD 0.0041 UD 0.0041 UD 0.0041 UD -
BHC, (Lindane) 135 0.769 0.00673 0.0038 0.14 UD 0.0048 UD 0.0047 UD 0.0047 UD -
Chlordane (alpha, g ) 51 2.86 0.025 0.0165 0.096 UD 0.0027 UD 0.0033 UD 0.0033 UD -
Dalapon 0.00274 2,400 20 - - - - - -
Db; 2,4- 0.1 640 12.8 - - - - - -
DDD, 4,4’ 458 4.17 0.0365 0.0033"° 0.160 UD 0.0056 UD 0.0056 UD 0.0055 UD -
DDE, 4,4"- 86.4 2.94 0.0257 0.0033° 0.070 UD 0.0024 UD 0.0024 UD 0.0024 UD -
DDT, 4,4°- 678 2.94 0.0257 0.0033" 0.170 UD 0.0060 UD 0.056 XD 0.0065 JXD GWP, RP
Dicambra 0.0283 2,400 48 - - - -~ - -
Dichlorophenoxyacetic acid;

g, e 0.0294 640 7 - - - - - -
Dichloroprop 0.0294 640 7 - - - - - -
Dieldrin 25.6 0.0625 0.0033"° 0.0033° - - - - --
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg) " Sample Results (mg/kg) and Laboratory Result Qualifier
Kq J1IVW4 JIIVWS JIIVW6 JIIVW7
Contaminant Value Direct Ground- River Fuel Spill Cleanup
(mL/g) Exposure watel: Protection Coal Ash Contaminated | Staging pile soil | Staging pile soil Level
(DE) Protection (RP) N 149661 soil N 149717 N 149721 Exceeded
(GWP) E 571295 N 149661 E 571340 E 571335
E 571295
Pesticides and PCBs
Dinoseb (DNBP) 3.54 80 0.7 - - - - - -
Endosulfan (I, 11, sulfate) 2.04 480 9.6 0.0112 0.085 UD 0.0029 UD 0.0029 UD 0.0029 UD -
Endrin (and ketone, aldehyde) 10.8 24 0.2 0.039 0.140 UD 0.068 D 0.005 UD 0.0049 UD RP
Heptachlor 9.53 0.222 0.002° 0.002° 0.063 UD 0.0022 UD 0.0022 UD 0.0022 UD -
Heptachlor epoxide 832 0.11 0.002° 0.002° 0.130 UD 0.0044 UD 0.014 JXD 0.0043 UD GWP, RP
Methoxychlor 80 400 4 1.67 0.130 UD 0.0046 UD 0.0046 UD 0.0045 UD -
MCPP [2-(2-Methyl-4- 485 \
Chlorophenoxy) Propionic Acid] 80 10 164 -- - -~ - -
Polychlorinated Biphenyls 309 0.5¢ 0.017° 0.017* - - - s -
PCB Aroclor-1016 107 0.5 0.017° 0.017° 0.005 U 0.015 UD 0.052 UD 0.014 UD --
PCB Aroclor-1221 10.3 0.5 0.017° 0.017° 0.015U 0.042 UD 0.150 UD 0.040 UD -
PCB Aroclor-1232 10.3 0.5 0.017" 0.017" 0.005 U 0.011 UD 0.038 UD 0.0099 UD -
PCB Aroclor-1242 44.8 0.5 0.017° 0.017° 0.009 U 0.025 UD 0.088 UD 0.023 UD -
PCB Aroclor-1248 439 0.5 0.017° 0.017° 0.0055 U 0.025 UD 0.088 UD 0.023 UD -
PCB Aroclor-1254 736 0.5 0.017° 0.017° 0.0054 U 0.014 UD 0.990 D 0.260 D --
PCB Aroclor-1260 822 0.5 0.017° 0.017° 0.0026 U 0.014 UD 0.670D 0.190 D --
Silvex (tp;2,4,5-) 0.08 640 5 - - - - - -
Toxaphene 95.8 0.909 0.2 02 4.70 UD 0.160 UD 0.160 UD 0.160 UD -
Trichlorophenoxyacetic
acidnd s 0.049 800 16 - - - - - -
PAH )
Naphthalene 1.19 1,600 16 988 1.80 UD 110D 0.058 UD 0.057 UD GWP
Acenapthylene 6.12 4,800 96 129 1.40 UD 1.50JD 0.044 UD 0.043 UD -
Acenapthene 49 4,800 96 129 1.50 UD 0.480 UD 0.048 UD 0.048 UD -
Fluorene 7.71 3,200 64 260 0.80 UD 0.260 UD 0.026 UD 0.035 JDX -
Phenanthrene 235 24,000 240 1,920 250D 78.0 DX 550D 240D -
Anthracene 235 24,000 240 1,920 2.90 JD 0.150 UD 0.70D 0.480 D -

Page 8 of 10



Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)"

Sample Results (mg/kg) and Laboratory Result Qualifier

Ka JIIVW4 JIIVWS5 JIIVW6 JIIVW7
Contaminant Value Direct Ground- 5 R Fuel Spill
(mL/g) Exposure watel_' River Protection Coal Ash C i Staging pile soil | Staging pile soil Cleanup Level
(DE) Protection (RP) N 149661 soil N 149717 N 149721 Exceeded
(GWP) E 571295 N 149661 E 571340 E 571335
E 571295
PAH
Fluoranthene 49.1 3,200 64 18 540D 37.0 DX 480D 190D -
L’;‘::::("z'3'°d) 3470 1.37 0.33 033 1.80 UD 0.580 UD 0.180 XD 0.140 DX -
Pyrene 68 2,400 48 192 1.80 UD 67.0 DX 450D 1.70D -
Benzo(a)anthracene 360 1.37 0.015 0.015 0.480 UD 190 DX 1.80 DX 0.760 D GWP and RP
Chrysene 200 13.7 0.12 0.1 0.730 UD 110 DX 130D 0.630 D GWP and RP
Benzo(b)fluoranthene 880 1.37 0.015 0.015 11.00 D 0.20 UD 130D 0.680 D D, GWP, RP
Benzo(k)fluoranthene 2,020 1.37 0.015 0.015 3.50 DX 17.0 DX 0.570 DX 0.320 DX D, GWP, RP
Benzo(a)pyrene 5,500 0.137 0.015 0.015 0.970 UD 0.310 UD 0.031 UD 0.031 UD -
Dibenz(a,h)anthracene 1,790 1.37 0.03 0.03 1.70 UD 0.530 UD 0.053 UD 0.052 UD -
Benzo(g,h,i)perylene 2,680 2,400 48 192 1.10 UD 0.350 UD 0.035 UD 0.053 JDX -
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Waste Site UPR-100-N-24 Phase 1 Ex-Situ Bioremediation Plan for
Shallow Petroleum Waste Sites at 100-N Waste Site Specific Evaluation

* Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the /00 Area Remedial Design Report: Remedial Action Work Plan (100 Area RDR/RAWP)

(DOE-RL 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) ing that no unc inated vadose zone
exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the *100 times” rule (Ecology
1996).

Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that may
not be available for rapid turnaround analyses. Prior notification and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may differ from any
RDL.

Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[4](d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the Tri-
Party Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009).

Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an airborne particulate mass-loading rate of 0.0001 g/m’ (WDOH 1997).
Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:

Contaminant: acenapthylene; surrogate: acenapthene

Contaminant: benzo(g,h,i)perylene; surrogate: pyrene

Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroethyl)ether

* Contaminant: chloro-3-methylphenol; 4-; surrogate: methylphenol; 3-

Contarninant: dichloroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-D) .

Contaminant: phenathrene; surrogate: anthracene

No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate
cleanup levels (WAC 173-340-730(3 }(a)(iii), 1996 [Method B for surface waters]).

The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3)(a)iii)X(B) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils) from
the EPA Integrated Risk Information System (IRIS) on the internet at < http://www.epa.gov/iris >.

4

o

a

o

-

®

- Not analyzed for, or not applicable.

B Analyte was found in the associated method blank as well as in the sample.

J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.
M Sample duplicate precision not met.

N Recovery exceeds upper or lower control limits

P This flag is used for an aroclor target analyte where there is greater than 25% difference for detected concentrations between the two gas chromatograph columns.
U Analyzed for but not detected.

X Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, U.S. Department of Energy, Richland Operations
Office, Richland, Washington.
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum

Waste Sites at 100-N Waste Site Specific Evaluation

Waste Site: UPR-100-N-36

Waste Description: The UPR-100-N-36 waste site resulted from numerous spills of diesel fuel and motor oil used for
normal operations and maintenance occurred over a 13 year period when the area was used as a
diesel air compressor staging area located between the 153N and 184N buildings. During
excavation between 184-N and 153-N strong smell of petroleum was noted. The approximately
3,333 m’ area was designated as UPR-100-N-36 and identified for remove, treat and dispose.

Sample Date: May 31, 2011 (3 samples) and June 14, 2011 (1 sample)

Sample & Remediation Three in-process samples were collected on May 31, 2011 including one from the stained soil

Summary: and one from a hardened black material (see photo below) discovered during excavation of UPR-

100-N-36. A forth soil in-process sample (HEIS # J1JCF9) was collected from soil placed in the
staging pile area.

Potential Candidate for
ex-situ bioremediation

YES , NO _ X

Summary:

Because the UPR-100-N-36 wastes site is collocated with the 153-N and 183N building
foundations and waste site pipelines 100-N-61, 100-N-84:1 100-N-84:3 and 100-N-
103:1 a large amount of debris was removed along with the soil. The pipelines and
larger pieces of concrete foundation were removed for disposal at the ERDF. The UPR-
100-N-36 soil stockpiled contains a mixture of the black material represented by in-
process sample J1JCH2. The analytical results this material presents the only source of
petroleum product contamination above the RAG within the UPR-100-N-36 waste site
remediation boundary. Because of the hardness of the material it is technically
unsuitable for ex-situ bioremediation. Additionally this material is of limited quantity in
the soil removed from the UPR-100-N-36 waste site resulting in this site being
identified as not requiring ex-situ bioremediation.

WCH, 2011, Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum Waste Sites at 100-N, CCN-157653, Washington Closure

Hanford, Richland Washington.
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum

Waste Sites at 100-N Waste Site Specific Evaluation

Figure 1. Excerpt from Approved UPR-100-N-36 Remediation Design

CIANM INMBE DO
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (pCilg)’ Sample results (pCi/g) and Laboratory Result Qualifier
J1JCHO J1JCH1 J1JCH2 J1JCF9
Soil near Soil from
Ground- concrete Black staging pile
Direct water River Stained Soil structure material area
Exposure | Protection | Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant (DE) (GWP) (RP) E 571265 E 571286 E 571278 E 571326 Exceeded
Radionuclides
Ag (silver)-108m 2.38 - - - - - - -
Americium-241 32.1 - - -0.00113 U 0.0245U -0.0489 U -0.0182 U -
Carbon-14 8.69 -~ - - - - - -
Cesium-137 6.2 1,465 2,930 -0.00531 U -0.000265 U -0.0163 U 0.00430 U -~
Cobalt-60 14 13,900 27,800 -0.00578 U 0.000508 U 0.00888 U 0.0421 U --
Curium-243 22.1 - - - - - - --
Europium-152 3.3 - - 0.0117U -0.00589 U -0.0210 U -0.0449 U --
Europium-154 3 - - -0.0125U 0.0106 U 0.0442 U 0.00601 U --
Europium-155 125 - - 0.0276 U 0.00347U 0.00682 U 0.0386 U --
Todine-129 0.25° 0.25° 0.25° - - - - -
Neptunium-237 2.44 0.9 1.8 -- - - -- --
Nickel-63 4,013 83 166 - -- - - -
Niobium-94 243 - - -- - - - -
Plutonium-238 388 -~ - - - - - --
Plutonium-239/240 351 - -~ - - - - -
Potassium-40 16.6° 16.6° 16.6° -- - - - -~
Radium-226 1.05 -- - 0.363 U 0.336U 0.675 0.321 --
Radium-228 1.69 - -- - - - -- -
Strontium-90 4.5 27.6 55.2 -0.0278 U -0.0287U 0.0325U 0.0362 U --
Technetium-99 58 0.46 0.92 -~ - - - --
Thorium-228 2.26 - - -- - - - -
Thorium-230 2.96 - -- - -- - - --
Thorium-232 13 - - - - - - -
Tritium (H-3) ¢ 459 12.6 252 - - - - -
Uranium-233/234 1.1° 11° 1L1e 0.0114U 0.0734U 0.1220 0.180 --
Uranium-235 0.61 0.5° 0.5° -0.0131U 0.00 U -0.00153 U -0.00130 U --
Uranium-238 1.1° 1.1° 11 0.167U 0.0734U 0.0902 U 0.309 -
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Sample Results (mg/kg) and Laberatory Result Qualifier

Soil Cleanup Levels (mg/kg)*
J1JCHO J1JCH1 JIJCH2 J1JCF9
Soil near Soil from
Ground- concrete Black staging pile
Direct water River Stained Soil structure material area
Exposure | Protection | Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Conta {DE) (GWP) (RP) E 571265 E 571286 E 571278 E 571326 Exceeded
Metals

Antimony 32 5° 5° 037U 0370 036U 039U -
Arsenic 20° 20° 20° 2.0 13 2.4 1.8 -
Barium 5,600 200 400 49.8 X 431X 476 X 56.1 XM -
Beryllium 10.4 1.51° 1.51° 0.032U 0.032U 0.031U 0.034U -
Boron 7,200 320 -8 0.96 U 095U 13B 13B -
Cadmium 13.9 0.81° 0.81° 0.047 B 0.041 B 0.062 B 0.20 --
Chromium, Total 80,000 18.5° 18.5° 8.1X 38X 128X 8.5 XM --
Chromium VI 2.1 4.8 2 0.154 U 0.154U 0.155U 0.154U -
Cobalt 24 15.7° --8 8.7X 102X 58X 10.0X -
Copper 2,960 59.2 22.0° 165X 16.8 X 11.0X 20.1X --
Lead 353 10.2° 10.2° 29 2.5 5.6 47.7 XNM --
Lithium 160 33.5° -t - - -- - -
Manganese 3,760 512° 512° 267 X 296 X 218X 335X -
Mercury 24 0.33° 0.33° 0.0058 U 0.0058 U 0.0056 B -
Methyl Mercury 8 0.16 0.16 - -- -~ - -
Molybdenum 400 8 --8 048 B 043B 027B 0.83B --
Nickel 1,600 19.1° 274 119X 6.8X 209X 117X GW
Selenium 400 5 1 0.84 U 0.83U 082U 093 B --
Silver 400 8 0.73° 0.16 U 0.15U 0.15U 0.16U -
Strontium 48,000 960 --8 - - - - -
Thallium 5.6 0.5° 0.5° - - - -- -

Tin 48,000 960 -8 - - - -- --
Uranium (soluble salts) 240 3.21° 3.21° - - - - --
Vanadium 560 85.1° -8 59.3 X 66.8 X 442X 57.6 X -
Zinc 24,000 480 67.8° 442X 431X 363X 778X RP

TPH

Diesel Range Organics (C10-C36) 200 200 200 5.60 0.990 U 14000 D 180.0 N D, GW, RP
Motor Oil (C10-C28) 200 200 200 2707 0.670 U 8100 D 120.0 N D, GW, RP
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Sample Results (mg/kg) and Laboratory Result Qualifier

Soil Cleanup Levels (mg/kg)*
J1JCHO J1JCH1 JIJCH2 JIICF9
Soil near Seil from
Ground- concrete Black staging pile
Direct water River Stained Soil structure material area
Exposure | Protection | Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant (DE) (GWP) (RP) E 571265 E 571286 F 571278 E 571326 Exceeded
Volatile Organics
Acetone 72,000 720 - 0.037 0.020 0.037 0.0091J -
Carbon Tetrachloride 7.69 0.0337 0.05 0.00063 U 0.00060 U 0.00063 U 0.00055U --
Methylene Chloride 133 0.5 0.94 0.0021JB 0.0017 JB 0.0017 JB 0.00087 JBT -
Toluene 6,400 64 1,360 0.00069 U 0.00066 U 0.00069 U 0.00061 U -
Xylene 16,000 160 - 0.00061 U 0.00058 U 0.00061 U 0.00054 U -
Semivolatiles

Acenapthene 4,800 96 129 0.013)J 0.011U 1.100 UD 0.130JT -
Acenapthylene ° 4,800 96 129 0.00017U 0.018U 1.700 UD 0.017U . -
Anthracene 24,000 240 1,920 0.027J 0.018U 1.700 UD 0610T -
Benzo(a)anthracene 1.37 0.015° 0.015° 0.092 J 0.021U 3.900 JD 1.8000 D, GW, RP
Benzo(a)pyrene 0.137 0.015"° 0.015" 0.084 J 0.021 U 6.400 JD 1.000 D, GW, RP
Benzo(b)fluoranthene 1.37 0.015° 0.015° 0.130 J 0.027U 2.700 JD 1.800 K D, GW, RP
Benzo(k)fluoranthene 1.37 0.015° 0.015° 0.040U 0.041U 4.100 UD 0.040 UK GW, RP
Benzo(g,h,i)perylene ® 2,400 48 192 0.04717J 0.017U 7.000 JD 0.480 --
Bis(2-chloro-1-methylethyl) ether 143 0.33° 7.5 - - - - -
Bis(2-chloroethoxy )methane ° 0.909 0.33° 0.33° 0.023 U 0.024U 2.400 UD 0.023 U
Bis(2-chloroethyl) ether 0.909 0.33° 0.33° 0.017U 0.017U 1.700 UD 0.016 U
Bis(2-ethylhexyl)phthalate 71.4 0.6 0.36 0.072 JB 0.073JB 8.400 JBD 0.140JB GW, RP
Bromophenylphenyl ether, 4- - - - 0.019U 0.020 U 1.900 UD 0.019U -
Butylbenzylphthalate 16,000 320 250 0.043U 0.045U 4.400 UD 0.043U -
Carbazole 50 0.438 - 0.036 U 0.037U 3.70 UD 0.250 JT GW
Chloro-3-methylphenol; 4- 4,000 80 - 0.066 U 0.068 U 6.800 UD 0.065U -
Chloroanilene; 4- 320 6.4 - 0.082U 0.085U 8.400UD 0.081U -
Chloronaphthalene; 2- 6,400 64 206 0.010U 0.010U 1.000 UD 0.0099 U --
Chlorophenol;2- 400 4 19.34 0.021 U 0.022U 2.200 UD 0.021U -
Chlorophenylphenyl ether; 4- -~ - - 0.021U 0.022U 2,200 UD 0.021U -
Chrysene 13.7 0.12 0.1° 0.120J 0.028 U 2.800 UD 1.600 GW
Dibenz(a,h)anthracene 137 0.03° 0.03"° 0.019U 0.020U 1.900 UD 0.019U -
Dibenzofuran 160 32 - 0.20U 0.021 U 2.000 UD 0.0477] -
Dichlorobenzene; 1,2- 7,200 60 540 022U 0.023 U 2.300 UD 0.022U -
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/ke)" Sample Results (mg/kg) and Laboratory Result Qualifier
J1JCHO J1JCH1 J1JCH2 J1JCF9
Soil near Soil from
Ground- concrete Black staging pile
Direct water River Stained Soil structure material area
Exposure | Protection | Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant (DE) (GWP) (RP) E 571265 E 571286 . E 571278 E 571326 Exceeded
Semivolatiles
Dichlorobenzene; 1,3- 2,400 24 80 0.12U 0.012U 1.200 UD 0.012U --
Dichlorobenzene; 1,4- 417 0.33° 0.972 0.014U 0.014U 1.400 UD 0.013U --
Dichlorobenzidine; 3,3- 2.22 033" 0.33° 0.090U 0.093 U 9.200 UD 0.089U --
Dichlorophenol; 2,4- 240 48 18.6 0.010U 0.010U 1.00 UD 0.0099 U -
Diethylphthalate 64,000 1,280 4,600 0.072JB 0.075 JB 5.800 JBD 0.026 U -
Dimethylphthalate 80,000 1,600 14,400 0.023U 0.024 U 2,400 UD 0.023U -
Dimethylphenol; 2,4- 1,600 32 110.6 0.066 U 0.068 U 6.800 UD 0.065 U -
Di-n-butylphthalate 8,000 160 540 0.029 U 0.030U 3.000 UD 0.150J --
Di-n-octylphthalate 1,600 32 - 0.014U 0.015U 1.500 UD -
Dinitro-2-methylphenol; 4,6- 8 0.33"° - < 03300 0.340U 34.000 UD 0.330 U -
Dinitrophenol; 2,4- 160 32 14 0.330U 0.350U 34.000 UD 0.330U -
Dinitrotoluene; 2,4- 160 32 0.33° 0.066 U 0.068 U 6.800 UD 0.065U -
Dinitrotoluene; 2,6- 80 1.6 136 0.028 U 0.029 U 2.900 UD 0.028U --
Ethylene glycol 160,000 320 - - - -- - -
Fluoranthene 3,200 64 18 02107 0.037U 3.700 UD 4.00 -
Fluorene 3,200 64 260 0.018 0.019U 1.800 UD 0.130J -
Hexachlorobenzene 0.625 0.33° 0.33° 0.029 U 0.030 U 3.000UD 0.029U -
Hexachlorobutadiene 12.8 033" 0.33° 0.010 U 0.010U 1.000 UD 0.0099 U -
Hexachlorocyclopentadiene 480 5 48 0.050 U 0.052 U 5.100 UD 0.049 U -
Hexachloroethane 71.4 0313 0.38 0.021 U 0.022U 2.200 UD 0.021 U --
Hydrazine 0.333 0.33° -- - - - - --
Indeno(1,2,3-cd) pyrene 1.37 0.33° 0.33° 0.0407J 0.023U 2.300 UD 0.460 -
Isophorone 1,050 9.21 1.68 0.017U 0.018U 1.700 UD 0.017U -
Methylnaphthalene; 2- 320 32 -~ 0.019U 0.020 U 1.900 UD 0.019U -
Methylphenol; 2- (cresol;0-) 4,000 80 - 0.013U 0.013U 1.300 UD 0.013U -
Methylphenol; 4- (cresol;p-) 400 8 - 0.033 U 0.034U 3.400 UD 0.033U —
Naphthalene 1,600 16 988 0.013U 0.032U 3.200 UD 0.031U -
Nitroaniline; 2- 240 24 - 0.050 U 0.052U 5.100 UD 0.049 U -~
Nitroaniline; 3- 24 0.33 - 0.073 U 0.076 U 7.500 UD 0.072U -
Nitroaniline; 4- 47.6 0.33 - 0.073U " 0.075U 7.400 UD 0.072U -~
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg " Sample Results (mg/kg) and Laboratory Result Qualifier
J1JCHO J1JCH1 J1JCH2 J1JCF9
Soil near Soil from
Ground- concrete Black staging pile
Direct water River Stained Soil structure material area
Exposure | Protection | Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant (DE) (GWP) (RP) E 571265 E 571286 E 571278 E 571326 Exceeded
Semivolatiles
Nitrobenzene 160 1.6 34 0.022U 0.023.U 2.300 UD 0.022U -
Nitrophenol; 2- - -~ - 0.010U 0.010U 1.000 UD 0.0099 U -
Nitrophenol; 4- 640 12.8 1,254 0.097U 0.100U 9.900 UD 0.096U -
Nitroso-di-n-propylamine;N- 0.33° 0.33° 0.33° 0.031U 0.032U 3.200 UD 0.031U -
Nitrosodiphenylamine;N- 204 1.79 1.946 0.021U 0.022U 2.200 UD 0.021U -
Pentachlorophenol 8.33 0.33° 0.33° 0330U 0.340U 34.000 UD 03300 -
Phenanthrene © 24,000 240 1,920 0.110J 0.018U 1.700 UD 1.700 -
Phenol 24,000 480 4,200 0.018U 0.019U 1.800 UD 018U -
Pyrene 2,400 48 192 0.2107J 0.013U 9.100 JD 3.600T -
Tributyl Phosphate 185 3.3° - - - - - -
Trichlorobenzene; 1,2,4- 800 7 45.4 0.028U 0.029 U 2.900 UD 0.028U -
Trichlorophenol; 2,4,5- 8,000 80 - 0.010U 0.010U 1.000 UD 0.0093 U -
Trichlorophenol; 2,4,6- 90.9 0.795 0.42 0.010U 0.010U 1.000 UD 0.0099 U GW, RP
Pesticides and PCBs
Aldrin 0.0588 0.00165" 0.00165° 0.00027 U 0.00026 U 0.0026 UD 0.00024 U -
BHC, alpha 0.159 0.00165"° 0.00165"° 0.00023 U 0.00022 U 0.0022 UD 0.00021 U -
BHC, beta 0.556 0.00486 0.00554 0.00070 U 0.00070 U 0.0069 UD 0.00064 UN -
BHC, delta -- - - 0.00043 U 0.00042 U 0.0042 UD 0.00038 UN -
BHC, gamma (Lindane) 0.769 0.00673 0.0038 0.00049 U 0.00049 U 0.0048 UD 0.00045 U -
Chlordane (alpha, gamma) 2.86 0.025 0.0165° .00034 U 0.00034 U 0.0033 UD 0.00031U -
Dalapon 2,400 20 - - - -- - -
Db; 2,4- 640 12.8 - - - - -- -
DDD, 4,4°- 4.17 0.0365 0.0033" 0.00058 U 0.00057U 0.0057 UD 0.00052 UN -
DDE, 4,4’- 294 0.0257 0.0033"° 0.00025 U 0.00025 U 0.0025 UD 0.00023 U -
Pesticides and PCBs
DDT, 4,4°- 2.94 0.0257 0.0033" 0.00063 U 0.00062 U 0.0061 UD 0.0095 JXD -
Dicambra 2,400 48 - - -= -~ -- -
Dichlorophenoxyacetic acid; 2,4- 640 7 - - - - - -
Dichloroprop 640 7 - - - - - -
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Soil Cleanup Levels (mg/kg)* Sample Results (mg/kg) and Laboratory Result Qualifier
J1JCHO J1JCH1 J1JCH2 JIJCF9
Soil near Soil from
Ground- concrete Black staging pile
Direct water River Stained Soil structure material area
Exposure | Protection | Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant (DE) (GWP) (RP) E 571265 E 571286 E 571278 E 571326 Exceeded
Pesticides and PCBs

Dichloroprop © 640 7 - - - - - --
Dieldrin 0.0625 0.0033" 0.0033° 0.00022 U 0.00022U 0.0022 UD 0.0020 UD --
Dinoseb (DNBP) 80 0.7 - - - - - -~
Endosulfan (I, II, sulfate) 480 9.6 0.0112 0.00029 U 0.00018U 0.014 JXD 0.00028 UN RP
Endrin (and ketone, aldehyde) 24 0.2 0.039 0.00032 U 0.00051 U 0.030 XD 0.00047 UN -
Heptachlor 0.222 0.002° 0.002° 0.00023 U 0.00022U 0.0022 UD 0.00023 JX GW, RP
Heptachlor epoxide 0.11 0.002° 0.002" 0.00045 U 0.00045 U 0.0044 UD 0.0029 XN GW, RP
Methoxychlor 400 4 1.67 0.00048 U 0.00047U 0.0047 UD 0.0043 UD -
MCPP [2-(2-Methyl-4-
Chlorophenoxy) Propionic Acid] 80 10° 164 - - - - --
Polychlorinated Biphenyls 0.5" 0.017" 0.017° - - - - -
PCB Aroclor-1016 0.5 0.017" 0.017° 0.0029 U 0.0029 U 0.0029 U 0.0027U -
PCB Aroclor-1221 0.5 0.017° 0.017° 0.0085U 0.0084 U 0.0083 U 0.0079 U --
PCB Aroclor-1232 0.5 0.017° 0.017° 0.0021 U 0.0021 U 0.0021 U 0.0020 U --
PCB Aroclor-1242 0.5 0.017° 0.017° 0.0049U 0.0049U 0.0048 U 0.0046 U --
PCB Aroclor-1248 0.5 0.017° 0.017° 0.0049 U 0.0049U 0.0048 U 0.0046 U -
PCB Aroclor-1254 0.5 0.017° 0.017° 0.0027U 0.0027U 0.0027U 0.077 GWP, RP
PCB Aroclor-1260 0.5 0.017° 0.017° 0.0027U 0.0027U 0.0027 U 0.044 N GWP, RP
Silvex (tp;2,4,5-) 640 5 - -- -- -- - -
Toxaphene 0.909 02° 02° 0.017U 0.017U 0.160 UD 0.150 UD -
Trichlorophenoxyacetic
acid;2,4,5- 800 16 - - - -- -- -
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

Sample Results (mg/kg) and Laboratory Result Qualifier

Seil Cleanup Levels (mg/kg)*
J1JCHO J1JCH1 J1JCH2 J1JCF9
Soil near Soit from
Ground- concrete Black staging pile
Direct water River Stained Soil structure material area
Exposure | Protection { Protection N 149373 N 149386 N 149387 N 149762 Cleanup Level
Contaminant (DE) (GWP) (RP) E 571265 E 571286 E 571278 E 571326 Exceeded
PAH

Naphthalene 1,600 16 988 0.013U 0.013U 0.100JD 0.058 UD -
Acenapthylene 4,800 96 129 0.0064 U 0.0095 U 0.046 UD 0.043 UD -
Acenapthene 4,800 96 129 0.010U 0.011U 0.051 UD 0.048 UD -
Fluorene 3,200 64 260 0.022 JX 0.0056 U 0.027 UD 0.990 D --
Phenanthrene 24,000 240 1,920 0.160 0.013U 0.061 UD 5.80D -
Anthracene 24,000 240 1,920 0.054 0.0032U 0.016 UD 230D --
Fluoranthene 3,200 64 18 0.290 0.014U 0.066 UD 9.50D -
Indeno(1,2,3-cd) pyrene 1.37 0.33 033 0.074 0.013U 0.061 UD 1.70D -
Pyrene 2,400 48 192 0.350 0.013U 0.580 DX 10.0D -
Benzo(a)anthracene 1.37 0.015° 0.015° 0.160 0.0034 U 0.016 UD 4.50D D, GW, RP
Chrysene 13.7 0.12 0.1 0.140 0.0051 U 0.740 XD 3.60D GW, RP
Benzo(b)fluoranthene 1.37 0.015° 0.015° 0.089 X 0.0044 U 1.100 DX 230D D, GW, RP
Benzo(k)fluoranthene 1.37 0.015° 0.015° 0.057 0.0042 U 3.200 D 140D D, GW, RP
Benzo(a)pyrene 0.137 0.015° 0.015° 0.140 0.0068 U 0.033 UD 290D D, GW, RP
Dibenz(a,h)anthracene 1.37 0.03 0.03 0.020 JX 0.012U 0.056 UD 0.360 DX GW, RP
Benzo(g,h,i)perylene 2,400 48 192 © 0.038X 0.0076 U 0.037UD 0.640 DX --
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Waste Site UPR-100-N-36 Phase 1 Ex-Situ Bioremediation Plan for Shallow Petroleum
Waste Sites at 100-N Waste Site Specific Evaluation

* Soil cleanup levels in this table are obtained from Table B-4 and B-7 of Appendix B of the /00 Area Remedial Design Report/Remedial Action Work Plan (100 Area RDR/RAWP)
(DOE-RL 2009). Radionuclide soil activities protective of groundwater and the river were calculated using RESRAD Version 6.4 (ANL 2007) assuming that no uncontaminated vadose
zone exists between the contaminated zone and groundwater. Nonradionuclide soil concentrations protective of groundwater and the river are based upon application of the “100 times”
rule (Ecology 1996).

® Where cleanup levels are less than RDLs, cleanup levels default to RDLs per WAC 173-340-707(2) (Ecology 1996). The cited RDLs are based on EPA-approved analytical methods that
may not be available for rapid tumnaround analyses. Prior notification and concurrence with the laboratory may be necessary to analyze to meet this RDL. Actual detection limits may
differ from any RDL.

¢ Where cleanup levels are less than background, cleanup levels default to background per WAC 173-340-700[41{d] (1996). The arsenic cleanup level of 20 mg/kg has been agreed to by the
Tri-Party Agreement Project Managers as discussed in Section 2.1.2.1 of the 100 Area RDR/RAWP (DOE-RL 2009).

¢ Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3}, 1996) using an airborne particulate mass-loading rate of 0.0001 g/m* (WDOH
1997).

¢ Carcinogenic cleanup level calculated based on the inhalation exposure pathway (WAC 173-340-750[3], 1996) using an airborne particulate mass-loading rate of 0.0001 ¢/m® (WDOH
1997).

" Toxicity data for this chemical are not available. Cleanup levels are based on surrogate chemicals:
Contaminant: acenapthylene; surrogate: acenapthene
Contaminant: benzo(g,h,i)perylene; surrogate: pyrene
Contaminant: bis(2-chloroethoxy)methane; surrogate: bis(2-chloroethyl)ether
Contaminant: chloro-3-methylphegiol; 4-; surrogate: methylphenol; 3-
Contaminant: dichloroprop (pesticide); surrogate: dichlorophenoxyacetic acid; 2,4-; (2,4-D)
Contaminant: phenathrene; surrogate: anthracene

& No parameters (bioconcentration factors or AWQC values) are available from the Ecology Cleanup Levels and Risk Calculations database or other databases to calculate
cleanup levels (WAC 173-340-730(3)(a)iii), 1996 [Method B for surface waters)).

" The soil cleanup value for PCBs is based on the formula presented in WAC 173-340-740(3}(a)(iiiB) (1996), and the cancer potency factor for ingestion of PCBs of 2.0 kg-day/mg (soils)
from the EPA Integrated Risk Information System (IRIS) on the internet at < http://www.epa.gov/iris >,

-- Not analyzed for, or not applicable.

B Analyte was found in the associated method blank as well as in the sample.

D Sample results are obtained from a dilution; the surrogate or matrix spike recoveries reported are calculated from diluted samples

J Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.
K Benzo (b&k) fluoranthene are unresolved due to matrix, result is reported as Benzo(b fluoranthene,

M Sample duplicate precision not met.

N Recovery exceeds upper or lower control limits

T Matrix spike and matrix spike duplicate; Recovery exceeds upper or lower control limits,

U Analyzed for but not detected.

X Serial dilution in the analytical batch indicates that physical and chemical interferences are present.

Soil Cleanup Level source: DOE-RL, 2006b, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, DOE/RL-2005-93, Rev. 0, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.
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Attachment 12



300 Area Closure Project Status
January 12, 2012
100/300 Area Combined Unit Manager Meeting

Ongoing Activities
e 324 —-Remediation evaluation study published, with DOE Technical Assistance Group..
® 309 - Completed above-grade demolition, turn over to subcontractor for reactor removal.

340 —~ Completed above-grade demolition of complex facilities and turn over to subcontractor.
Waste site remediation has been initiated.

Completing remediation of 321 and 3706 waste site areas.

Preparing to place source term array and grout sources in 3730 Gamma Irradiation Facility.

Current Demolition Preparations & Activities

Commence 308 demolition.

Continue preparations for 309 reactor core removal.

Complete 320 building demolition.

Complete 337-B caisson asbestos abatement and backfill site.

Prepare procurement for subcontractor waste site remediation services south of Apple St.

60-Day Project Look Ahead

Continue 340 Complex waste site remediation and finalize engineering for vault removal.
Initiate demolition of 308. Finalize engineering for TRIGA reactor removal.

Complete below-grade demolition and backfill of 320 Building.

Complete 327 below-grade demolition.

Complete work at the 337 Complex, backfill and close area.

Initiate north of Apple (Zone 7) process sewer remediation.

Complete remediation of 321 and 3706 remediation areas.



Attachment 13



Environmental Protection Mission Completion Project
January 12, 2012

Orphan Sites Evaluations
¢ The 100-F/IU-2/1U-6 Area — Segment 5 Orphan Sites Evaluation Report, Rev. 0 was
transmitted to RL on12/20/11.

Long-Term Stewardship

¢ RL review comments on the consolidated Draft, 100-F/IU-2/1U-6 - Segment 2 turnover
and transition package is currently being incorporated.

o Continue drafting of the 100-F/IU-2/1U-6 — Segment 3 turnover and transition package,
and interim remedial action reports.

River Corridor Baseline Risk Assessment

s The Draft C Ecological Risk Assessment report (Volume [) regulator review period has
ended. EPA/Ecology did not comment directly on the report, instead focusing on review
of the 100-K RI/FS and proposed plan. None of the EPA or Ecology comments on the
100-K reports directly affected the RCBRA Draft C Ecological Risk Assessment. The
RCBRA is being finalized and will be issued as a Rev 0 document with no significant
changes.

Remedial Investigation of Hanford Site Releases to the Columbia River

¢ Regulator comments on the Draft A screening level ecological risk assessment were
received on December 27. Comment review and incorporation were initiated. Comment
resolution meetings are being planned.

e The Draft A human health risk assessment was delivered to DOE on January 4, 2012 for
initiation of the regulator review.

Document Review Look-Ahead

Document Regulator Review Start Duration

Columbia River Component Risk January 2012 45 days
Assessment — Baseline Human Health
Risk Assessment Report (DOE/RL-
2010-117, Draft A, Volume Il)




